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This no-nonsense book deals with on-the-job 
residential carpentry. Step-by-step it de- 
scribes essential methods in single family 
construction and concentrates on getting a 
quality job at lowest cost. All critical phases 
of the construction job are covered in depth, 
including foundations, walls, roofs, insula- 
tion, and finish work. 

Capotosto’s professional approach em- 
phasizes, the correct measuring, cutting, 
and assembling of wood and other construc- 
tion materials to build the best possible 
home. Residential Carpentry is a practical 
approach to carpentry and stresses simplified 
methods—just the way you’d work at the job 
site. 

The book covers construction in the same 
order you build a house—foundation, fram- 
ing, interior finish, etc. John Capotosto is a 
carpenter and a leading writer on carpentry. 
He is on target with current trends in resi- 
dential carpentry. You will appreciate the 
clear, concise writing since it concentrates 
on getting the point across without frills. 

The on-the-job approach to carpentry is 
emphasized throughout the book, and 
photographs, diagrams, and layouts illustrate 
the methods this book recommends for the 
work at hand. 
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Preface 


Residential Carpentry is a text on carpentry without the frills. It deals with 
the construction of the single-family dwelling and concentrates on getting 
the job done, step by step. It covers all phases of interest and importance 
to the carpenter, including foundations, walls, roofs and finish work. 

Carpentry is essentially the measuring, cutting and assembling of wood 
and other materials to build structures and therefore is largely based on 
mathematical principles and formulas. This text deals mainly with the 
practical approach to carpentry and stresses simplified methods rather than 
complicated mathematical computations. It is hoped that this will be an 
encouragement to students and a beneficial aid to those already in the trade. 

I wish to thank the many companies and trade associations who so gen- 
erously contributed photographs and other reference material for use in 
this book. 


vii 














a = 
<~ 
RA 
—= | t 
ay 
~ 
L er ky a 


eae bavi “I Os se on i) ial. 

i aa a SP act mi ete 7 

: ZB gh om 
Jsa. EE 10 

oe MY, ete: ce 


er -Ar i= i 
a =A a os cae 


Nag saa yet Geek 
se Ve ory e a 
x ae rhe a Nhs 





Acknowledgements 


The author wishes to thank the following companies and associations for 
their cooperation in supplying reference material and photos for use in the 
preparation of this book. 


Acoustical & Insulating Materials Assoc., Park Ridge, Il. 
American Ladder Institute, Chicago, Il. 

American Plywood Association, Tacoma, Wash. 
Andersen Corp., Bayport, Minn. 

Armstrong Cork Company, Lancaster, Pa. 

Asphalt Roofing Manufacturers Assoc., New York, N.Y. 
Automated Building Components, Miami, Fla. 

Berger Instruments, Boston, Mass. 

The Black & Decker Mfg. Co., Towson, Md. 

Bostitch Division of Textron, Inc., East Greenwich, R.I. 
Bruce, E. L., Co., Memphis, Tenn. 

California Redwood Assoc., San Francisco, Calif. 

The Celotex Corp., ‘Tampa, Fla. 

Certain-Teed Products Corp., Valley Forge, Pa. 

Deer Park Lumber Co., Deer Park, N.Y. 

Dexter Lock, Grand Rapids, Mich. 

Estwing Mfg. Co., Rockford, Ill. 

Evans Products Co., Portland, Ore. 


x Acknowledgements 


Flint, A. W., Co., New Haven, Conn. l 

Forest Products Laboratory, U.S. Dept. of Agriculture, Madison, Wisc. 

Formica Corp, Cincinnati, Ohio 

GAF Corp., New York, N.Y. 

Georgia-Pacific Corp., Portland, Ore. 

Gold Bond Building Products, Buffalo, N.Y. 

Gypsum Assoc., Chicago, Ill. 

Hand Tools Institute, New York, N.Y. 

Keystone Steel & Wire, Peoria, Ill. 

Marsh Wall Products, Chicago, II]. 

Masonite Corp., Chicago, Ill. 

Modern Materials Corp., Detroit, Mich. 

Morgan Co., Oshkosh, Wisc. 

National Particleboard Assoc., Silver Springs, Md. 

National Assoc. of Home Builders, Washington, D.C. 

National Forest Products Assoc., Washington, D.C. 

National Oak Flooting Mfgrs. Assoc., Memphis, Tenn. 

National Woodwork Mfgrs. Assoc., Chicago, Ill. 

Patent Scaffolding Co., Fort Lee, N.J. 

Pemko Mfg. Co., Emeryville, Calif. 

Pittsburg Corning Corp., Pittsburgh, Pa. 

Porter, H. K., Co., Inc., Pittsburgh, Pa. 

Red Cedar Shingle & Handsplit Shake Bureau, Seattle, Wash. 

Reuten, Fred, Inc., Closter, N.J. 

Rockwell International, Pittsburgh, Pa. 

Rodman Industries, Marinette, Wisc. 

Shakertown Corp., Winlock, Wash. 

Simpson Timber Co., Seattle, Wash. 

Southern Forest Products Assoc., New Orleans, La. 

The Stanley Works, New Britain, Conn. 

Steel Scaffolding & Shoring Institute, Cleveland, Ohio 

Sumner Rider & Assoc., New York, N.Y. 

TECO, Washington, D.C. 

U.S. Forest Service, Pacific Northwest Forest & Range Experimental Station, 
Seattle, Wash. 

United States Gypsum Co., Chicago, Il. 

U.S. Plywood, New York, N.Y. 

Ventarama, Port Washington, N.Y. 

Western Red Cedar Lumber Assoc., Portland, Ore. 

Western Wood Moulding & Millwork, Portland, Ore. 

Western Wood Products Assoc., Portland, Ore. 

Weston Instruments, Newark, N.J. 

Weyerhaeuser Co., Tacoma, Wash. 

Wild Heerbrugg, Inc., Farmingdale, N.Y. 

Wisconsin Knife Works, Inc., Beloit, Wisc. 





“Jack of all trades, master of none” is an 
old cliche which does not apply to carpen- 
ters. The modern carpenter must be a jack 
of all trades and a master of one. In addi- 
tion to being skilled in his own craft, he 
must have a good working knowledge of 
various other trades, such as masonty, 
plumbing, heating and electrical, in order 
to carry out his own work efficiently. He 
must coordinate his work with that of the 
other trades so that all the pieces will 
come together: precisely as in a jigsaw 
puzzle. Engineers and architects design 
houses, but it is up to the carpenter to 
convert these ideas on paper to the fin- 
ished product—a house that is safe, 
sound and comfortable. 

Carpentry is divided into two kinds — 
rough carpentry and finish carpentry. Un- 
fortunately, the term “rough carpentry” 
to the uninformed denotes crude or slip- 
shod work. Of course, this is not the case. 
The term simply refers to the fact that un- 
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finished (rough) lumber is used in this 
phase of construction. Rough carpentry 
deals with the framing of a structure. It 
involves form building, floor framing, wall 
framing and roof framing. It also includes 
the installation of sheathing, subfloors, 
and partitions. It must be done with the 
greatest of care and accuracy. Perhaps it 
should be called “tough” carpentry or at 
the least, “frame” carpentry. 

Finish carpentry involves the installa- 
tion of doors, windows, interior and ex- 
terior trim, siding, cornices, paneling, 
cabinets, built-ins, and many other items, 
resulting in the completed structure. In 
some situations, especially on big jobs, 
carpenters may be assigned to carry out 
special phases of the work. For example, 
one man may only hang doors, while 
another may just install trim, and so on. If 
possible, this trend should be discouraged, 
as it restricts the carpenter and limits his 
overall ability. 


2 Fundamentals of Carpentry 
Hand Tools 


In order to do his job, the carpenter must 
be able to lay out, cut, fit and assemble a 
variety of wood and non-wood materials. 
To perform this work, he must be familiar 
with and proficient in the use of many 
hand and power tools. Although power 
tools will help do many jobs faster and 
easier than they can be done by hand, 
there are many jobs that can be done only 
with hand tools. 

The use of hand and power tools is well 
covered in other texts dealing specifically 
with the subject. We shall cover only 
those which pertain strictly to carpentry. 
Carpenters should follow standard prac- 
tices when using tools, with the thought 
of safety and accuracy always in mind. The 
tools used should be of high quality, and 
most important, they should always be 
kept sharp since dull tools cause accidents 
and impair the quality of the work. 


Cutting Tools. A variety of handsaws are 
used by the carpenter. For general cut- 
ting, a 10-point crosscut saw — that is, one 
with ten teeth per inch —is often used. 
Ripping is better done with a 7-point saw. 
Saw blades should be protected when not 
in use and they should never be placed 
on the ground, as bits of dirt on the teeth 
can dull them fast. Most carpenters hang 
them conveniently on the structure (Fig. 
1-1). When starting a cut with a handsaw, 
the thumb is generally used to guide the 
blade. The hand should be then moved 
a safe distance away from the line of cut 
as the sawing progresses. Use a coarse- 
toothed saw for cutting green (unsea- 
soned) wood. The crosscut saw should be 
held at a 45-degree angle between saw and 
work; the ripsaw at 60 degrees (Fig. 1-2). 
Saws can be touched up with a file to keep 





ya 
FIGURE 1-1 Hand saw hung on framing 
is within easy reach. 


them in good working order; however, 
when they do become dull, they should 
be sharpened by an expert. 

The backsaw is useful for cutting trim. 
It has a thin blade with fine teeth, usually 
14 to 15 points. The thin blade is kept 
straight with a reinforcing “backbone.” 
Backsaws are used with wooden miter 
boxes or in more elaborate metal frames 
which are adjustable for all angles. When 
mitering crown moldings in a miter box, 
the work must be held at the mounting 
angle, as shown in Fig. 1-3. 

Keyhole saws are made to take various 
sizes and shapes of blades. They were very 
popular in the past, but the electric saber 
saw has made them practically obsolete. 

The coping saw is a useful tool which 
should be included in the carpenter’s tool- 
box. It will cut curved lines with ease. It 


FIGURE 1-2 Proper method of using the 
hand saw. Left: cross cutting. Right: ripping. 





FIGURE 1-3 Crown molding being cut 
in miter box. 


is often used for coping moldings. The 
blades of this saw are rather fragile and 
breakage is common. It is a good idea to 
keep a supply of blades taped to the back 
edge of the frame to keep them from 
being misplaced. 

For metal-cutting, the toolbox should 
also contain a hacksaw and a few good- 
quality blades. 


Measuring and Marking Tools 


The accuracy of carpentry work depends 
a great deal on the layout and marking 
tools used by the carpenter. Good tools, 
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properly cared for, are essential. Folding 
tules, flexible tapes, and steel tapes are 
equally useful in house construction. The 
folding rule and flexible tape are usually 
carried in the pocket. The 50-foot steel 
tape is long enough for most carpentry 
jobs, but larger tapes are available. Care 
should be taken not to kink flexible or 
steel tapes, as this will ruin them. When 
reeling in the steel tape, wrap a cloth on 
the tape before it enters the case. This will 
keep grit from getting into the mechanism. 

Other tools needed by the carpenter in- 
clude the framing square, try square, 
T-bevel, combination square, straightedge, 
marking gauge, butt gauge, dividers, chalk 
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lines, plumb bob, spirit level and line level. 
The framing square is useful for laying 
out rafters, stairs, braces, and angular cuts. 
It is discussed further in the section on 
roof framing. The try square and com- 
bination square are used for squaring and 
miter-cut layouts. The sliding head of the 
combination square makes it useful for 
gauging depths and for parallel marking. 
A square that is off can be a source of 
trouble for the carpenter; it should be 
checked for accuracy periodically. To 
check, place the square on the edge of a 
straight piece of wood and draw a squaring 
line on the surface of the board. Flop 
the square over and draw another line over 
the first one. If the lines coincide, the 
square is true. If the lines taper, the tool 
is off and should be repaired, if possible, 
or discarded. (See Fig. 1-4.) 





FIGURE 1-4 Checking accuracy of a square. 


The blade of the T-bevel can be set to 
any desired angle. It can be used for 
transferring or laying out angles. One im- 
portant use is in laying out rafter cuts. 
When not in use, the pointed edge of the 
blade should be placed in the recess in the 
handle. 

The straightedge is used for marking 
lines longer than 24 inches. It is also used 
in conjunction with a spirit level to in- 








crease its span for greater accuracy. It is 
often used when hanging door frames. 
Many carpenters make their own by lami- 
nating several pieces of straight-grained 
wood. A length of heavy-gauge aluminum 
also makes an excellent straightedge. It is 
lightweight, will not bend or warp, and 
can also be used as a guide for power saws. 

The level and plumb bob enable the 
carpenter to lay out and check vertical 
and horizontal lines. Levels are made from 
a number of materials in various sizes. 
Long levels eliminate the need for straight- 
edges. For this reason, many carpenters 
use a 6-foot level. The accuracy of a level 
can be checked by placing it on a level 
surface with the bubble perfectly centered. 
Then, swing it around 180 degrees and 
note the position of the bubble. It should 
remain centered. If the bubble moves off 
center, look for the cause, which may be 
dents or foreign matter along the edge of 
the frame. Line levels are made to hook 
over a line stretched taut between two 
points (Fig. 1-5). A bubble indicates 
when the line is level. It must be placed 
centrally on the line, otherwise readings 
will not be true. 


FIGURE 1-5 Line level must be suspended 
midway along line. 


The plumb bob is a weighted device 
pointed at one end and suspended from 
a line. In use, the pointed end and line 
will hang in a vertical plane. Some bobs 
are filled with mercury to give them added 
weight without increasing the size. The 
slimmer the profile of a bob, the greater its 
resistance to wind. 


Hand Finishing Tools. Planes and chisels 
head the list of sharp-edged cutting tools 
used by the carpenter for finishing wood 
surfaces. Planes are used to smooth rough 
surfaces and to bring surfaces to size. The 
carpenter usually has several planes in his 
collection, each plane serving a special 
purpose. In all, there are about a dozen 
different planes available. 

The block plane is very short and is 
suited for planing end-grained wood. The 
smooth plane, jack plane and jointer plane 
are used for removing stock and producing 
finished smooth surfaces. The jointer 
plane is the longest of all planes and is 
especially suited for planing door edges. 

Wood chisels have cutting edges which 
range in size from ¥% inch to 2 inches. The 
popular sizes for carpenters are ¥% inch, 
Y inch, 34 inch, and one-inch widths. The 
parts of a chisel are shown in Fig. 1-6. 





FIGURE 1-6 A typical wood chisel. 


Chisels must be kept sharp and their 
edges protected when not in use. In use, 
always keep both hands well back of the 
cutting edge. 
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Hand Boring Tools. The hand drill is 
used for making small holes up to 1%, 
inch in diameter. Holes % inch in diam- 
eter and larger are made with the bit 
brace. Both types are shown in Fig. 1-7. 


CRANK AND HANDLE 


HANOLE 
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FIGURE 1-7 Two hand tools used for 


boring holes. Top: hand drill. Bottom: 
hand brace. 


Auger bits are used for holes up to one- 
inch in diameter. Larger holes are bored 
with expansive bits which have a range 
from 7% inch to 3 inches in diameter. For 
cabinet work where small-size holes are 
needed for hinges and catches, many car- 
penters prefer to use the push drill, which 
uses fluted bits (Fig. 1-8). 


Assembly Tools. Hammers are perhaps 
the most commonly used of the assembly 
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MAGAZINE HANDLE 





ENCLOSED SPIRAL SPINDLE 





MAGAZINE LOCKING RING 





CHUCK 





APUN CHUCK SLEEVE 
NSn DR POINT 


FIGURE 1-8 Push drill. 


tools. They are made in a variety of sizes 
and styles, each with a specific purpose 
(Fig. 1-9). The two types generally used 
by carpenters are the straight claw and 
curved claw. The straight claw is used 
mainly for framing; its claw is handy for 
prying pieces apart (Fig. 1-10). The ham- 
mer head should be of forged steel and 
tightly fitted to the handle. Basic rules 
should be followed when hammering. The 
hammer handle should be grasped near the 
end and swung so it strikes the nail or 
other surface squarely (Fig. 1-11). Glanc- 
ing blows can cause nails to fly. Hardened 
steel cut and masonry nails should never 
be driven with a nail hammer. Glancing 
blows can cause these nails to shatter. Use 
only a heavy hammer with a large face 
(Fig. 1-12), and be sure to wear safety 
goggles (Fig. 1-13). 

Screwdrivers are of two basic types, 
Phillips and slotted. Lengths and sizes 
vary considerably. The length of a screw- 
driver is measured from the tip to the 
ferrule. Fig. 1-14 shows the various parts 
of a screwdriver. To function properly the 

















FIGURE 1-9 Various hammers. 

From top down: 

curved claw, ball-pein, hatchet, engineer’s, 
soft-face. 
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FIGURE 1-10 Straight claw framing 
hammer. 


tip of the screwdriver should fit the slot 
of the screw snugly. A good selection of 
screwdrivers for the carpenter would in- 
clude 4-, 6 and 8-inch sizes with both 
slotted and Phillips tips. 
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FIGURE 1-11 Proper use of 
the hammer is important. 





FIGURE 1-12 Masonry nails should be a i 
struck only with a wide-faced heavy FIGURE 1-13 Safety goggles are highly 


hammer. recommended when using masonry nails. 
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HANDLE 


Offset screwdrivers are used when work- 
ing in tight areas where a regular screw- 
driver will not fit. They are made with 
slotted and Phillips tips, with or without 
ratchets. 

Other tools used by carpenters include 
files, wrenches, pliers, clamps, nail sets, 
hatchets and staplers. 


SAFETY RULES FOR HAND TOOLS 


e Never use files without handles. 

- Before use, always be sure hammer heads 
are securely fastened to their handles. 

- Always keep cutting tools sharp; dull ones 
may slip. 

e Discard striking or struck tools if they 
are excessively worn. 

‘Do not allow chisel and punch heads to 
“mushroom.” 

‘Do not hold nails or tacks in your mouth 
while working. 

Always wear safety goggles when using 
hammers and other striking tools. 

When using sharp-edged tools, always 
strike, chop, chisel or carve with the cut- 
ting action away from yourself. 


Power Tools 


The power tools used by the carpenter are 
mostly of the portable type. They are con- 


FIGURE 1-14 Parts ofa 
screwdriver. 


veniently held in the hand and brought to 
the work. Stationary power tools are those 
in which the work is brought to the tool. 
This does not mean that stationary tools 
cannot be used on the jobsite. Many car- 
penters use small transportable stationary 
tools such as the radial arm saw and the 
cutoff saw (Fig. 1-15). 





FIGURE 1-15 Radia! arm saw in use at job 
site. 


The portable power tools used by the 
carpenter include the portable saw, saber 
saw, drill and router. The portable saw 
(also called a circular saw or builder’s 
saw) is excellent for straight cuts; it is fast 
and efficient and can be fitted with various 
blades to handle different materials. The 
larger the tool, the greater its capacity. 


The size of the saw is determined by the 
blade diameter; thus a 6inch saw has a 
6inch blade. For carpentry work the saw 
should be large enough to cut through 
2-inch-thick stock with the blade tilted 
at 45 degrees (Fig. 1-16). The saw should 
have a substantial blade guard and a 
clutch. The clutch will prevent dangerous 
kickbacks which can happen if the blade 
binds during a cut. Dull blades can also be 
the cause of kickbacks. 





pore 


FIGURE 1-16 The portable saw is ideally 
suited for making compound cuts. 


Never force the tool. Should it start 
to labor, back it off and try to find the 
cause of the problem. Often a saw will 
bind when the kerf closes. This can hap- 
pen when cutting warped boards, but 
more often it is due to the work being im- 
properly supported. The line of cut should 
always be outside of the supports for cut- 
off work. When ripping panels use a sup- 
port, such as a 2 X 4, parallel to the cutting 
line. This will prevent buckling and bind- 
ing. 
as the blades of these saws cut on 
the upstroke, keep the good or face side of 
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the work down. The blade should project 
about 1⁄4 inch below the work. 

Trim saws (small-size portable saws) 
are useful for cutting paneling and for 
other light-duty work. Lightweight and 
easy to use, they have the same features as 
the larger saws except that the blades are 
only 4 inches in diameter. 

The following safety rules should be 
observed when using the portable saw: 


- Rest the saw base on the work firmly and 
be sure that the blade is not touching the 
work when starting a cut. 

‘Do not allow the work to bind against 
the blade when cutting, since this can 
“throw” the saw. Support the work prop- 
erly. 

-Do not force the saw. A tool is “forced” 
when it is fed through the work too fast. 
This causes the blade to slow down and 
could damage the bearings and motor. 

- Be sure the switch is off when the power 
plug is inserted. 

- Do not cut short pieces with the portable 
saw. The piece, together with your 
thumb, can be turned into the blade by 
uneven thrust. 

-Do not stand in the “line of cut.” If the 
saw binds, it can kick back and severely 
cut the user’s legs. 

‘Use caution when cutting loose knots; 
they can cause the saw to kick. 

* Keep both hands on the saw. If that is 
not practical, keep the free hand well 
away from the blade. 

- Do not talk to anyone or look away when 
operating the saw. 

-Do not make plunge cuts (internal cuts) 
with the portable saw. 

- Adjust the saw blade so that it projects 
about 1⁄4 inch through the bottom of the 
work. 


- Unplug the cord when changing blades. 
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The saber saw (Fig. 1-17) can be used for 
making straight or decorative cuts in wood 
and other materials. When fitted with the 
proper blade it can also be used on metal. 
It is ideal for paneling work, for cutting 
to scribed lines, for making openings for 
fixtures and windows, and for irregular 
cutting. The saber saw and the portable 
saw are more widely used by the carpenter 
than any other power tools, but all have a 
place in the carpenter’s toolbox. The im- 
portant concern is that the carpenter have 
a good understanding of the various tools 
and that he use them properly and safely. 





FIGURE 1-17 The saber saw. 


Scaffolds and Ladders 


Scaffolds are platforms used to support 
workmen and materials, enabling them to 
reach and work on the structure as it rises 
above ground level. They are temporary 
structures and may be made of wood or 
metal, or a combination of both. Many 
commercially made types are available. 
Often, however, carpenters build their own 
scaffolds, using lumber which is available 
at the jobsite. Regardless of whether they 
are complex or simple, commercially made 


or “homemade,” they must be structurally 
sound and safe for use. The carpenter must 
be familiar with national and local safety 
codes regarding the erection and use of 
scaffolding. 


Metal Scaffolds. Tubular metal scaffolds 
made of steel or aluminum are very popu- 
lar. They are portable, strong, and easy to 
assemble and disassemble. A type generally 
used by carpenters is shown in Fig. 1-18. 


GUARD RAIL 





= 


FIGURE 1-18 A sturdy metal scaffold. 


The units can be used side-by-side and 
stacked. The scaffold members must be 
free of rust and all locking devices must 
be in good working order. If the unit is 
fitted with casters, the brakes must be in 


good working order. When erecting the 
scaffold, be sure that each leg is fully sup- 
ported. Check the frame to make certain 
it is plumb and level. For planks, use only 
lumber that is graded for plank use. Also, 
secure the plank to the scaffolding when 
necessary. 


Wood Scaffolds. There are two basic 
types of wood scaffolds: the single-pole and 
the double-pole. They may be classified as 
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light-duty or heavy-duty. The light-duty 
scaffold must be capable of supporting a 
working load of 25 pounds per square foot. 
The heavy-duty scaffold must support a 
working load of 75 pounds per square foot. 
Otherwise, they are similarly made. 

The poles or uprights for wood scaf- 
folds must be of clear, straight 2 x 4’s. 
Ledgers consist of 2 X 6's, braces of 1 x 
6’s, and guard rails of 2 x 4’s. Ledgers must 
extend past the poles at least 4 inches. ‘The 
OVER 25 BUT NOT 


OVER 75 PSF 
TO 24' HIGH 


POLES: 3X 40R 
2X6 


PUTLOGS: 2X8 
LEDGERS: 2X 8 
BRACES: 1X 6 
PLANKING: 2 X 10 
GUARDRAIL: 2 X 6 
TOEBOARD: 2X 6 


SPACING: 
POLES: 


MAX. LONG. 7' 6" 
MAX. TRANS. 6" 6" 


LEDGERS: 


MAX. VERT, 4° 6" 


NOTE: 1 X 6 DIAGONAL BRACING (NOT 
SHOWN) AT EVERY STAGE, AS 
SHOWN BY DOTTED LINES AT 
FIRST STAGE. 


FIGURE 1-19 Double pole scaffold. 
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FIGURE 1-20 Single pole scaffold. 


lower ends of the poles must rest on block- 
ing to prevent them from sinking into the 
ground. Lumber for planks must be 2 x 10 
or heavier. The planks should extend be- 
yond the ledgers at each end by at least 6 
inches and not more than 12 inches. The 
edges of the planks should be placed close 
enough to prevent tools or materials from 
falling through. They can be spiked to 
the ledgers to prevent them from shifting. 
The double-pole scaffold is shown in 
Fig. 1-19. It is freestanding and diagonally 
braced. The single pole scaffold is shown 
in Fig. 1-20, One end of the ledgers is 
fastened to notched blocks which are se- 
curely fastened to the building frame. 


Bracket Scaffolds. Wall-mounted bracket 
scaffolds are often used by carpenters for 
light duty work. They are lightweight and 
easily transportable. Fig. 1-21 shows sev- 
eral of many types available. Various 
methods are used to fasten the brackets to 
the walls. Some are nailed or bolted, while 
others are made to hook onto studding. 
The safest type are those which are bolted. 
Bolts must pass through and be fastened 
to a 2 x 6 block laid across the inside of 
two studs as shown in Fig. 1-22. 


Other Scaffolds. ‘Trestle jacks are gener- 
ally used for indoor work. Made of steel, 
most are adjustable, with working heights 





FIGURE 1-21 Various wall brackets. 





oy 
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FIGURE 1-22 Securing wall bracket. 


of from 7 to 12 feet. Special handle nuts 
lock all height adjustments. 

Post jacks consist of a foot-operated 
ratchet mechanism. They are supported 
by 4x 4inch braced posts. They are 
widely used for shingling side walls (Fig. 
1-23). 

Roofing brackets are useful on steep 
slopes. The unit shown in Fig. 1-24 has a 
notched extension which hooks over nails 
fastened to the roof frame. The adjustable 
plank support can be leveled regardless of 
roof slope. 
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FIGURE 1-24 Adjustable roofing bracket. 


Ladder jacks are used on rung ladders. 
They form a support for the plank. Some 
types are adjustable, as in Fig. 1-25. 
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FIGURE 1-25 Adjustable ladder jack. 


SCAFFOLDING SAFETY RULES 


Certain precautions should be observed 
when working with scaffolds. Note the fol- 
lowing safety rules. 


- Inspect scaffolds daily before use. Never 
use damaged or worn equipment. 

° Follow all codes pertaining to scaffolding. 

* Use adequate sills or pads under scaffold 
posts. 

° Plumb and level the scaffold as it is being 
erected. 

- Fasten all braces securely. 

- Do not climb cross braces. 

-Use guard rails and toe boards if re- 
quired. 

‘Use caution when working near power 
lines. Consult power company for advice. 

e Do not use ladders or other makeshift de- 
vices to increase the height of a scaffold. 

- Never overload scaffolds. 

e For planks, use lumber that is graded as 
scaffold plank. 

- Planks should overlap ends by 12 inches 


and extend 6 inches beyond the scaffold 
supports. 

- Secure planks to scaffolding when neces- 
sary. 

- Do not ride a rolling scaffold. 

- Remove all material before moving a roll- 
ing scaffold. 

-Keep caster brakes applied except when 
moving the scaffold. 


Ladders 


Various types of ladders are used by car- 
penters. Some are shown in Fig. 1-26. The 
principal materials used in the manufac- 
tire of ladders are wood, aluminum, mag- 
nesium and fiberglass. 

Wood ladders are sturdy and bend very 
little for the designed loads. They weigh 
more than metal ladders and in large sizes 
are difficult to handle. Because they do not 
conduct electricity (when dry), they are 
safe to use with power tools and near elec- 
trical circuits. 

Metal ladders are not affected by mois- 
ture or sunlight and they do, not decay. 
They weigh less than wood ladders but 
they are more costly. They should not be 
used around electrical circuits because they 
conduct electricity, and can be a shock 
hazard. 

Fiberglass is used to make the side rails 
of step and straight ladders. Such ladders 
are light, strong, corrosion-resistant and 
nonconductive. They will not absorb mois- 
ture nor will they dry rot. They are tougher 
than wood or metal ladders and more 
costly. 

Stepladders are portable and self-sup- 
porting. They usually fold flat for storage. 
They have broad steps which should be at 
least % inch thick and 3% inches deep. 
They are made in heights up to 20 feet. 
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FIGURE 1-26 
C. Step ladder D. Trestle ladder 


Straight ladders have rungs and are 
made in lengths up to 30 feet. Some car- 
penters make their own on the job, but 
its wiser to use approved commercial 
ladders. 

Extension ladders consist of two 
straight sections which are made to slide 
past each other. Some are made to extend 
up to 60 feet. Various types of safety 
“shoes” are made for use at the base of the 
ladder. These prevent slipping (Fig. 1-27). 

Ladders should never be painted, as the 
paint may conceal defects. Instead, use 
clear finishes such as lacquer, linseed oil or 
varnish. When leaning a straight ladder 
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Various ladders used by carpenters. A. Single ladder B. Extension ladder 





FIGURE 1-27 Versatile safety shoe for 
ladder. Left: used on hard surface. Right: 
used on soil. 


against a wall, the base should be one- 
quarter its working length away from the 
wall. If the ladder is placed with the base 
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too far out, the ladder can break or slip. If 
too close, it may fall backward. Observe 
the following ladder safety rules. 


LADDER SAFETY RULES 


- Inspect all ladders carefully before each 
use. 

e Keep all fastenings tight and oil the mov- 
ing parts often. 

- Keep rungs free of dirt, grease and oil. 

- Be sure the ladder stands on firm ground. 
When needed, use nonslip bases. 

° Place the ladder so that the distance from 
its base to the wall is one-fourth of the 
ladder’s height. 

‘If positioned for climbing onto a roof, a 
ladder must extend 3 feet above the roof. 

* Never place a ladder in front of a door 
or similar opening unless proper precau- 
tions are taken. 

- Overlap extension ladders at least 3 feet 
for 36-foot lengths, 4 feet for 48-foot 
lengths, and 5 feet for 60-foot lengths. 
Install the sections so that the upper sec- 
tion is outermost. 

Be sure that the locks on extension lad- 
ders are hooked securely before climbing. 
Never extend a ladder while standing 
on it. 

* Always face the ladder when ascending or 
descending. Place the ladder close enough 
to the work that you won’t have to over- 
reach. 

‘Never stand on the top three rungs of 
straight or extension ladders. 

e Never stand on the top pail-rest or rear 
rungs of stepladders. 

* Use extreme care when working near elec- 
tric wires and equipment. 

* Never overload a ladder; and remember 
that standard ladders are made to support 
only one person. Special ladders are avail- 
able for supporting two people. 


- Never use a ladder in the horizontal posi- 
tion. 

- Store ladders properly. A cool, dry, venti- 
lated area is best. Hang the ladder so it 
won't sag. 


Lumber 


When the early settlers in this country 
built houses, there were no lumberyards or 
mills where they could purchase the re- 
quired lumber. They simply felled trees 
and used primitive methods to produce the 
lumber needed (Fig. 1-28). As the coun- 
try began to grow, lumber mills were es- 
tablished and more and better lumber 
became available. Lumber, which was once 
rough and not too uniform in size or 
grades, gradually improved through the 
years. Today, lumber is produced in mod- 
ern computerized mills and is available in 
standard sizes and grades. 

At present, lumber is sold and specified 
by its nominal size, that is, its original cut- 
ting size. When sold to the user, it has 
been reduced in size due to seasoning and 
dressing. A piece of 2 x 4 lumber (nominal 
size) actually measures 1⁄2 x 3¥2 inches 
(dressed size). Plans and specifications list 
lumber in the nominal size. The dimen- 
sion differences must be taken into con- 
sideration by the carpenter. 

Not all lumber is surfaced or planed 
smooth. The number of faces surfaced is 
designated by a simple code. For example, 
S4S means that the lumber has been sur- 
faced on all four sides. S2S indicates that 
two sides have been surfaced. A board 
with S1S2E designation means that it has 
been surfaced on one side and two edges. 
A chart with the standard nominal and 
dressed sizes is shown in Fig, 1-29. 

Lumber grading has been established to 
set quality control standards among mills 








FIGURE 1-28 Early method of producing 
lumber. 


manufacturing the same or similar woods. 
This assures the carpenter or other user 
that a piece of lumber with a particular 
grade will be the same whether he buys it 
in New York or in Oshkosh. Official 
grade stamps on the lumber guarantee the 
assigned grade. The participating mills are 
identified by a number assigned to each 
mill. This number is found at the upper 
left of the grade stamp, shown in Fig. 
1-30. The symbol at the lower left identi- 
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fies the sponsoring association, Western 
Wood Products in this case. The grade 
(C-select) is shown at the top. The mois- 
ture content is at the bottom center and 
the species of wood (sugar pine) at the 
lower right. 

The grading systems of hardwoods and 
softwoods differ. Softwood is divided into 
three main classes, according to its in- 
tended use: yard lumber, structural lum- 
ber, and factory and shop lumber. Yard 
lumber is widely used for construction 
and general building purposes. It is sub- 
divided into select and common classifica- 
tions. Select lumber is of good appearance 
and is available in grades A to D. Grade A 
is suitable for natural finishes and is prac- 
tically clear, that is, free from knots and 
blemishes. Grade B can also take trans- 
parent finishes and is generally clear. 
Grade C will take high-quality paint fin- 
ishes. Grade D is suitable for paint finishes 
between higher finishing grades and com- 
mon grades. 

Common lumber, which is suitable for 
general construction and utility purposes, 
is graded in numbers from 1 to 5. The 
number | common is suitable for use with- 
out waste; it is sound and tight-knotted. 
Number 2 common is less restricted in 
quality than number 1 but of like quality. 
It is used for framing, sheathing and other 
structural forms where the stress is not too 
great. Number 3 common permits some 
waste, with grade characteristics less than 
number 2. It is used for footings and rough 
flooring. Number 4 common permits 
waste, for it is of low quality and may have 
coarse features such as holes and decay. 
It is used for sheathing, subfloors and 
cheaper types of construction. Its main use 
is in the manufacture of boxes and crates. 
Number 5 common is not produced in all 
species. Its only requirement is that it be 
usable. It is utilized for boxes and crates. 


Nominal Size Dressed Dimensions 


















Thicknesses & Widths? Lengths 
Thickness in Inches in Feet 
Description? in Inches Surtaced Surfaced 
Dry Unseasoned 



































































































































1-1/2" 1-9/16" 6 ft. and 
2-1/2" 2-9/16" longer in 
3-1/2” 3-9/16" multiples 
DIMENSION 5-1/2" 5-5/8" | of 1’ 
LUMBER 7-1/4" 7-1/2" 
9-1/4" 9-1/2" 
11-1/4" 11-1/2" 
off 3/4” off 1/2" 
SCAFFOLD Rough Full Sawn or S4S 1-1/4 & Same Same 6 ft. and 
Thicker longer in 
multiples 
of 1’ 
Thickness tn. Width tn. 

TIMBERS Rough or S4S 5 and Larger 1/2 Off Nominal 6 ft. and 
longer in 
multiples 

of 1’ 
Nominal Size Dressed Dimensions 
Thickness | Width Thickness a Lengths 
in Inches in Inches in Inches in Feet 

DECKING» 2” Single T&G 2 6 1-1/2" 5” 6 ft. and 

Decking is usu- 8 6-3/4" longer in 

ally surfaced to 10 8-3/4" multiples 

single T&G in 2” 12 10-3/4" of 1’ 

thickness and 

double MEGIN | senda? Double T&E 3 5-1/4" 

3” and 4 4 

thicknesses 

(D & M), (S28 & CM) 3/8 2 1-1/8" 4 ft. and 
1/2 3 2-1/8" tonger in 
FLOORING 5/8 4 3-1/8" multiples 
1 5 4-1/8" of 1’ 
1-1/4 6 5-1/8" 
1-1/2 
(S2S & CM) 3/8 3 5/16” 2-1/8" 4 ft. and 
CEILING & 1/2 4 aioe 3-1/8" longer in 
PARTITION 5/8 5 9/16" 4-1/8" multiples 
3/4 6 11/16” 5-1/8" of 1’ 
S2s 1 (4/4) 5 25/32 (4/4) Usually 4 ft. and 
1-1/4 (5/4) and 1-5/32 (5/4) sold longer in 
1-1/2 (6/4) wider |1-13/32 (6/4) random multiples 
FACTORY & 1-3/4 (7/4) K4" wider | 1-10/32 (7/4) width of 1’ 
SHOP LUMBER 2 (8/4) | in 4/4 1-13/16 (8/4) 
2-1/2 (10/4)} No.1 2-3/8 (10/4) 
3 (12/4)| Shop & | 2-3/4 (12/4) 
4 (16/4)| 4/4 3-3/4 (16/4) 
No. 2 
: Shop} 








4$1S—Surfaced one side. 
$2S—Surfaced two sides. 
$4S—Surfaced four sides. 
$1S1E—Surfaced one side, one edge. 
$1S2E—Surfaced one side, two edges. 
CM—Center matched. 
D & M—Dressed and matched. 
T & G—Tongue and grooved. 
EV1S—Edge vee on one side. 
$1E—Surfaced one edge. 


FIGURE 1-29 Lumber sizes. 
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Dressed Dimensions 






















































































































































































































Product Description Thickness Width Thickness Width Lengths 
in Inches in Inches in Inches in Inches in Feet 
$1S, S2S, S4S, S1S1E, $1S2E 3/4 1-1/2 6 ft. and 
1-5/32 2-1/2 longer in 
1-13/32 3-1/2 multiples 
SELECTS & 1-19/32 4-1/2 otii 
COMMONS 1-13/16 5-1/2 
S-DRY 2-3/32 6-1/2 
2-3/8 3/4 Off 
nominal 
2-9/16 
2-3/4 
3-3/4 
S15, S2S, S4S, S1S1E, S1S2E 1-4/2 3' and 
2-1/2 longer. 
3-1/2 In Super- 
4-1/2 ior grade, 
FINISH & 5-1/2 3% of 3’ 
BOARDS 6-1/2 
S-DRY 8 and 1-1/4 3/4 Off 
nominal 
grade, 20% 
of 3' to 6’ is 
permitted. 
=l 
RUSTIC & (D & M) 1 4 ft. and 
DROP If 3/8" or 1/2" T & G specified, longer in 
SIDING same over-all widths apply. (Ship- multiples 
lapped, 3/8-in. or 1/2-in. lap) of I’ 
T&G or Shiplap 4 ft. and 
PANELING longer in 
& SIDING multiples 
of I’ 
CEILING & 4 ft. and 
PARTITION longer in 
multiples 
of I’ 
Bevel or Bungalow Siding 15/32 butt, 3 ft. and 
3/16 tip 4-1/2 longer in 
BEVEL Western Red Cedar Bevel Siding 5-1/2 multiples 
SIDING available in 1/2”, 5/8”, 3/4” nom- of |’ 
inal thickness. Corresponding thick 3/4 butt, 3 ft. and 
edge is 15/32”, 9/16" and 3/4”. 3/16 tip longer in 
Widths for 8” and wider, 1/2” multiples 
off nominal. of I’ 
ie Surfaced 
Green |Dry Green 
S1S, $2S, S4S, S1S1E, S1S2E 1 ries 1- Me 1-9/16 | 6 ft. and 
1-1/4 2-9/16 | longer in 
STRESS 1-1/2 3-9/16 | multiples 
RATED 4-5/8 of I’ 
BOARDS 5-5/8 
6-5/8 





Off 1/2 





bMINIMUM ROUGH SIZES Thicknesses and Widths Dry or Unseasoned All Lumber (S1E, S2E, S1S, S2S) 
80% of the pieces in a shipment shal! be at least 1/8” thicker than the standard surfaced size, the remaining 20% at 
least 3/32” thicker than the surfaced size. Widths shail be at least 1/8” wider than standard surfaced widths. 


When specified to be full sawn, lumber may not be manufactured to a size less than the size specified. 


FIGURE 1-29 Continued 
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FIGURE 1-30 Lumber grade stamp. 


The building frame supports the fin- 
ished members of the structure. It in- 
cludes posts, beams, joists, subfloor, 
plates, studs and rafters. Yard lumber, 
usually of softwood, is utilized for these 
members. It is cut into standard sizes in- 
cluding 2 x 4, 2 X6 2X8 2 X10 Z X 
12, and other sizes required for the frame- 
work. 

Structural lumber is used for those 
members of the frame in which the smal- 
lest cross-section dimension is 5 inches or 
greater. 

The most widely used grade of lumber 
for residential construction is number 2 
common. When the lumber size needed 
in a particular grade is not available, it can 
usually be built up as required. Lumber 
sizes are standardized for convenience. 
Softwoods run 8, 10, 12, 14, 16, 18 and 20 
feet in length and 2, 4, 6, 8, 10, and 12 
inches in width and 1, 2 and 4 inches in 
thickness. Hardwoods do not have stan- 
dard lengths or widths. They run 1⁄4, 1⁄2, 
1, 1%, 1%, 2, 2%, 3, and 4 inches in 
thickness. 

Plywood is available in widths of 36, 48, 
and 60 inches and in lengths of 60 to 144 
inches. Thicknesses range from ¥% inch to 
over 1% inches. 

Lumber is priced and quantities are 
estimated in board feet, except for mold- 
ings and furring which are priced and 
sold by the linear foot. A board foot is a 


unit equivalent in size to a board measur- 
ing 12 inches by 12 inches by one inch 
thick, actual or nominal size. A board mea- 
suring 6 inches wide by 24 inches long and 
one inch thick is also equal to one board 
foot. Board footage can be determined 
mathematically or by the use of tables or 
by using the framing square tables. 

Mathematically, a simple formula is 
used to determine the number of board 
feet required: 


Px Tx Wael 
12 


P = Number of pieces 

T = Thickness of wood in inches 
W = Width of wood in inches 

L = Length of wood in feet 


= board feet 


For example: Find the board feet in a 
piece of lumber measuring 2 inches thick, 
10 inches wide and 6 feet long. 


Solution: 
120 


1x2x10x6 _ * 
-g =a 10 board feet 


Some carpenters find it easier to convert 
all dimensions to inches, then divide by 
144 instead of 12, as follows: 


1x2x10x72 1440 
— a  — = Se =e 


144 ~ 144 

Lumber under one inch in thickness is 
figured as one inch. Stock thicker than 
one inch is figured by the nominal size. If 
the size is in fractions, such as 1%, change 
it to an improper fraction (5/4), placing 
the numerator above the line and the de- 
nominator below. 


For example: Find the board footage in a 


piece of lumber measuring 1% inch x 10 
inches x 10 feet. 


Solution: 
1x5x 1010 500 
<p. = 48 = 10% 2 board ft. 


To calculate the board footage by 
tables, simply locate the nominal size in 
inches and the actual length. The num- 
ber of board feet can be read directly 
from the chart. A table used for rapid 
calculations is shown in Fig. 1-31. 

The Essex board measure table found 
on the back of the framing square is an 
easy way to compute the board feet in a 
piece of lumber. For details, refer to the 
section on the framing square at the end 
of this chapter. 

The moisture content of lumber is 
important. All lumber retains a certain 
amount of moisture after cutting. This 
moisture must be reduced to a satisfac- 
tory level in order for the lumber to be 
suitable for use commercially. Generally 
a moisture content of 15 per cent to 19 
per cent is considered average and accept- 
able for framing and exterior use. The 
moisture content is reduced by seasoning, 
which may be done by stacking the lum- 
ber to let it air-dry. This is a slow process. 
Kiln-drying produces the same results but 
in a fraction of the time. The lumber is 
placed in huge ovens where it is heated 
to drive out the moisture. 

Some shrinkage will always take place 
in structures; therefore, the carpenter 
makes allowances if such shrinkage will 
affect the structure. Most shrinkage will 
occur during the first year after construc- 
tion. The method of cutting logs into 
boards affects the shrinkage also. Wood 
that has been cut tangent to the growth 
tings of the log will undergo much greater 
shrinkage than wood that has been cut 
crosswise against the annual rings. There is 
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very little shrinkage along the length of 
the log. 


Fasteners 


The method of fastening the various wood 
members of a frame house is important. 
Among the fasteners used, nails are in the 
majority, however other fasteners such as 
screws, hangers, and reinforcing plates are 
also utilized. 

The fasteners have the primary func- 
tion of providing rigidity and strength to 
the joined parts. The proper choice and 
use of fasteners will enable the structure 
to withstand high winds and other forces. 


Nails. The most common fastener used 
in frame construction is the nail. It is 
made in many sizes and types to fill every 
need. It may be bright, blued, cement- 
coated, galvanized or painted. Various 
head and point shapes are available. Heads 
may be flat, round, oval, slotted or counter- 
sunk, and shanks may be smooth or 
threaded. Fig. 1-32 shows point and head 
styles in common use. 

The holding power of a nail depends 
on the size and type of nail as well as the 
material being nailed. The amount of 
penetration also influences the holding 
power of the nail. 

The gauge of a nail refers to the wire 
size used in its manufacture. The lower 
the gauge number, the greater the diam- 
eter of the nail. 

The length of nails is expressed in “d” 
or penny size. Each increase in penny size 
is equal to 1⁄4 inch. A 2d or 2-penny nail 
is one inch long. A 4d nail is 1¥2 inches 
long. The various sizes of common nails 
are shown in Fig. 1-33. 
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Rapid Calculation of Board Measure. 










Board feet 





3” 1” or less 1/4 of the length 
ae 1” or less /3 of the length 
6” 1” or less 1/2 of the length 
g” 1” or less 3/4 of the length 
124 1” or less Same as the length 
T5% 1” or less 11/4 of the length 






Nominal 
























1x2 4 
1x3 6 
1x4 8 
il 52 G 10 
1x6 12 
eee 4 14 
gs & 16 
1 x 10 20 
1x12 24 
11/⁄4x4 10 
11⁄4 x6 15 
11/4 x 8 20 
11/4 x 10 20 5/6 22 11/12 25 
11/4 x 12 25 21 1/2 30 
11/⁄2x 4 4 10 11 12 
11/2 x 6 6 15 16 1/2 18 
G2 Be {3 8 20 22 24 
11/2 x 10 10 25 21/2 30 
alee sre DIPA 12 30 33 36 
2x4 51/3 18 1/3 14 2/3 16 
2x6 8 20 22 24 
2x8 10 2/3 26 2/3 29 1/3 382 
2x 10 13 1/3 33 1/3 36 2/3 40 
v4 16 40 44 48 
3 Se 12 30 33 36 
3x 8 16 40 44 48 
3 x 10 20 50 55 60 
a x 12 24 66 72 
4x4 10 2/3 29 1/3 32 
4x6 16 44 ' 48 
4x8 21 1/3 58 2/3 64 
4x 10 26 2/3 73 1/3 80 
4x 12 88 96 








FIGURE 1-31 Board measure table. 
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FLAT BUTTON SINKER COUNTERSUNK CASING 
ROUND OVAL PROJECTION HEADLESS CUP HEAD 
DOUBLE-HEADED CUPPED OVAL HOOK HEAD OVAL COUNTERSUNK 
CURVED CHECKERED NUMERAL LETTERED SLOTTED 
REGULAR LONG SHEARED SHEARED 


DIAMOND DIAMOND BLUNT CONICAL NEEDLE BEVEL CHISEL SQUARE 


FIGURE 1-32 Head and point styles of various nails. 





























SIZE 20d 16d 12d 10d Ad 7d 6d Sd Ai 3d 2d 





FIGURE 1-33 Common wire nails. 
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Some of the most frequently used nails 
are briefly described here. 

Annular thread nails have good holding 
power but are not good for lateral loads. 

Box nails have a thinner shank than 
common nails and are used primarily for 
toenailing because the thinner shank is 
less likely to split the wood. 

Casing nails are made of finer wire 
than common nails. The casing nails are 
similar to finishing nails but they have a 
conical head which gives them better 
holding power. 

Cement-coated nails have a rosin coat- 
ing which increases their holding power. 

Common nails are the most widely 
used in construction. They have a heavy 
cross section and flat heads. They range 
in size from 2d to 60d (Fig. 1-34). 


FIGURE 1-34 
point nail. 


Common bright diamond 


Double-headed nails are used primarily 
for formwork. The double head permits 
easy removal. 

Finishing nails are made of finer wire 
than common nails and have a smaller 
head, which permits sinking. 

Hot-dipped galvanized nails are steel 
nails coated with zinc in molten form. 
They are corrosion- and stain-resistant. 

Knurled nails are designed for use in 
masonry. They are extremely hard and 
have a tendency to chip when struck with 
a hammer. They must not be used with- 
out safety goggles. 

Painted nails are used mostly for match- 
ing panels in finish work. 

Screw-thread nails have excellent hold- 
ing power for all loads. However, they are 
not suitable for end-grain nailing. 


Shingle nails are corrosion-resistant and 
are available in colors to match stained 
shingles. 

Spiral-thread nails have excellent hold- 
ing power and can be used where end-grain 
nailing is required. 

Fig. 1-35 shows other special-purpose 
nails. 





FIGURE 1-35 Special purpose nails. 
From top down: duplex head, roofing, 
flooring, drywall, and masonry. 


Generally, nails should be three times 
longer than the total thickness of the 
material being fastened, so that two-thirds. 
of the nail is anchored into the second 
piece. For greater holding power, nails 
should be angled slightly toward each 
other. Common nails are driven flush with 
the work. Finishing and casing nails are 
driven with the head protruding slightly. 
A nail set is used to sink the heads below 
the surface. 


Screws. Although screws have greater 
holding power than nails, their use in 
construction is usually limited to the in- 
stallation of hardware and some interior 
work. They are made in many head styles, 


the most common being the flat head, 
round head and oval head. Heads may be 
slotted or cross-slotted (Phillips) (Fig. 
1-36). Screws are identified by their length, 
gauge, and head style. Lengths vary from 
14 to 6 inches in steel and 1⁄4 to 3¥2 inches 
in brass. Gauge diameters vary from 0 
(zero) to 24. The larger the gauge num- 
ber, the greater the diameter. Each larger 
gauge number represents an increment in 
diameter of .013 inches. The usual wood 
screw is plain steel, but stainless, brass and 
plated screws are also available. 


7 © 


FIGURE 1-36 Slotted and cross-slotted 
screw heads. 


Screws require starter and pilot holes 
in order to be driven properly. Fig. 1-37 
shows the proper method of installing a 
flathead screw. Roundhead screws are not 
countersunk. If the screw is to penetrate 
hardwood, a small amount of soap or wax 
on the thread will make driving easier. 


COUNTERSUNK HOLE 





FIGURE 1-37 Proper method of sinking a 
screw. 


Lag screws have a conical point and 
square or hexagonal head. They have great 
holding power and are used mainly for 
heavy timber construction. Sizes range 
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from one to 16 inches, in diameters from 
Y inch to one inch. 

Sheet metal screws are similar in ap- 
pearance to wood screws but they have a 
full thread and a flat root diameter (wood 
screw threads are v-shaped) (see Fig. 
1-38). Designed primarily for sheet metal, 
they may also be used for joining sheet 
metal to wood. 





FIGURE 1-38 Various sheet metal screws. 


Bolts and lag screws are used for heavy 
construction work. They are sometimes 
used for formwork. They have great hold- 
ing power and are available in sizes rang- 
ing from 2 to 16 inches. 

Framing anchors, made of metal, are 
used in structural framework. They elimi- 
nate the need for toenailing, drilling and 
notching. Most are furnished preformed, 
but some are shaped on the job. Fig. 1-39 
shows some anchors and their applications. 


Plans and Specifications 


The carpenter uses a set of plans or draw- 
ings to build a structure. The plans con- 
tain graphic and written information 
which will indicate the type of framing, 
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FIGURE 1-39 Framing anchors. 
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roof slope, type of finish materials and all 
other necessary information needed by 
the tradesmen working on the structure. 
In effect, they tell what, where and how 
to use the various materials of construc- 
tion. They are the main source of infor- 
mation for those responsible for the actual 
work. 

A complete set of plans will include the 
site plan, elevations, foundation plans, 
floor plans, detail drawings, and specifica- 
tions. 


Site Plan. The site or plot plan shows 
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property lines and locations, contours and 
profiles, building lines, existing structures, 
approaches, grades and utilities. A typical 
site plan is shown in Fig. 1-40. 


Elevations. The elevations show the 
front, rear and side views of the structure 
(Fig. 1-41). Construction materials may 
be indicated on the elevation. Section 
views show how the structure looks when 
cut vertically by a cutting plane, and may 
be shown on the elevation sheet or sepa- 
rately. Wall section views extend from 
the base of the foundation to the roof. 
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FIGURE 1-40 A typical plot plan. 
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FIGURE 1-41 Elevation views of a single family dwelling. 
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Floor Plans. Floor and foundation plans 


are horizontal cross sections through a 
building. They show all openings, regard- 
less of their height from the floor. They 
show the size and shape of the building, 
layout, size and shape of rooms, length 
and thickness of walls, and type of ma- 
terials for construction. They also include 
the size and type of doors and windows 
and location of stairs together with the 
number of risers. Types and locations of 
utilities are also shown (Fig. 1-42). 


Details. Features that cannot be shown 
clearly in the scale drawings appear on de- 
tail drawings, and may include such items 
as doors, windows, cornices, fireplaces, 
and built-ins (Fig. 1-43). 


Specifications. The specifications consist 
of written information supplementing the 
working drawings. Such matters as legal 
responsibility, guarantees of quality and 
performance, permits and inspections, are 
clearly spelled out. The specifications de- 
scribe the materials required by the various 
trades and the methods of application. 
The work of each trade is described in 
detail, with a breakdown of the kinds and 
grade of materials to be used. Nothing is 
left to guesswork. A typical list of specifi- 
cation headings is shown below: 


1. Agreements and conditions 
2. Excavating, filling and grading 
3. Foundation 

4. Rough carpentry 
5. Roofing 

6. Finish carpentry 
7. Lath and plaster 
8. Cabinets 

9. Stairs 
0. Plumbing 
1. Heating 


12. Electrical 
13. Appliances 
14. Landscaping 


Each of the headings in the list is fully 
detailed, enabling builders, tradesmen and 
suppliers to calculate the amounts and 
cost of the necessary materials. 


Architectural Drawings. The carpenter 
must be thoroughly familiar with the work- 
ing drawings, or blueprints as they are 
sometimes called. He must be able to 
look at the drawings and visualize the 
structure clearly in his mind. He must 
understand the symbols, abbreviations and 
notations. Typical architectural symbols 
and abbreviations are shown in Fig. 1-44. 
Although he does not perform the func- 
tions of other trades, the carpenter must 
have some knowledge of them in order to 
carry out his work successfully. The car- 
penter does not install heating ducts, for 
example, but he must be able to identify 
them on the drawings so that he can make 
allowances for them in the framing. It 
would be difficult for the carpenter to 
put up even a simple partition if he did 
not know how to read dimensions. 
Architectural plans are drawn to scale 
because it would be impractical to draw 
them full-size. By scaling them, the size is 
reduced but the proportions are retained. 
Thus it is usually possible to determine a 
size even when a dimension is missing. A 
careful study of the drawings may show 
the missing dimension in another view. 
Often it is possible to find the missing 
dimension by adding the given measure- 
ments, then subtracting them from the 
overall dimensions. Accuracy is important. 
Working drawings are usually made to 
a scale of ¥% inch or % inch per foot. This 
means that for a 14-inch scale, every foot 
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FIGURE 1-43 Stairway detail. 


of measurement in a structure will be this fact is noted on the drawing, usually 
shown as % inch on the drawing (Fig. with a phrase such as “NOT TO SCALE” or 
1-45). When a drawing is not to scale, “Do NOT SCALE.” 


SYMBOLS FOR MATERIALS 
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FIGURE 1-44 Architectural symbols. 
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FIGURE 1-45 Scale marking on drawing. 


Building Code 


The building code establishes regulations 
for the construction of buildings. Its pur- 
pose is to safeguard the health, safety and 
welfare of the public. The code contains 
standards of performance and specifica- 
tions for materials, structural requirements, 
fire-resistance, ventilation, room sizes, 
lighting and other considerations. It is a 
law governing a municipality. Most com- 
munities write their own codes, while 
others may adopt state codes. Unfortu- 
nately, most codes are not up to date. 
New and better materials and methods 
are constantly being developed, but re- 
gardless of their merit, if they are not 
specifically mentioned in the code, their 
use is not permitted. This usually results 
in increased costs. 


Model Codes. Codes are constantly be- 
ing revised, but this is both costly and 
difficult. One step in the right direction 











is the adoption of model codes. Four major 
organizations have developed such sug- 
gested building codes, which have been ac- 
cepted by many communities. The orga- 
nizations that prepare these codes also 
continuously update them to include new 
materials and methods. 


Leveling Instruments 


Builders Level and Transit Level. In 
order to lay out grade levels, building 
lines and other work involving accurate 
measurements, the modern carpenter 
makes use of two surveying instruments, 
the builder’s level and the transit level. 
Both are optical instruments which sim- 
plify the many measuring tasks involved 
in residential construction. The builder’s 
level consists of a telescope affixed to a 
horizontal circle (Fig. 1-46). It contains 
leveling screws, a scale, index pointer, and 
a spirit level or bubble. The telescope can 
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be turned sideways for measuring hori- 
zontal angles. It can be rotated over a 
360-degree scale so that angles can be mea- 
sured and read. The builder’s level is used 
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FIGURE 1-47 Builder's 
transit-level. 


primarily for determining elevations, mea- 
suring angles, running straight lines, and 
laying out building lines. 

The transit level (Fig. 1-47) is basically 
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the same as the builder’s level, but in ad- 
dition to performing the functions of the 
builder’s level, it can also measure vertical 
angles. It is useful for setting stakes and 
for plumbing walls. Note: In carpentry 
“plumb” always refers to the vertical plane 
and “level” refers to the horizontal plane. 

Both instruments are mounted on 
sturdy tripods. Some have legs which can 
be adjusted for use on sloping grounds 
(Fig. 1-48). Other items used in conjunc- 
tion with the levels include measuring 
tapes and the leveling rod. 





FIGURE 1-48 Level tripod with adjustable 
legs. 


Leveling Rod. The leveling rod is useful 
when sighting over long distances. It is 
used to measure vertical differences in 
elevation. Basically, the rod consists of 
an upright graduated in inches or hun- 
dredths of a foot. 

The levelman can operate a self-reading 
rod and read the figures through his tele- 
scope. For small home construction proj- 
ects, where short distances are involved, a 
folding rule may be used instead of the 
rod. When long distances are involved, a 
rod with target may be used. The target 
is usually operated and read by a rodman. 
One type of target with a vernier scale is 
shown in Fig. 1-49. The rodman usually 
carries a spirit level, which he uses to make 
sure that he is holding the rod plumb. 












































FIGURE 1-49 Leveling rod with vernier 
scale. 


Elevations are usually given in feet and 
hundredths of a foot instead of feet and 
inches. The table shown in Fig. 1-50 can 
be used to convert inches to hundredths 
of a foot. 


In. Ft. In. Ft. In. Ft. 
ee 
1 .08 5 .42 9 TS 
2 A 6 .50 10 .83 
3 .25 7 58 11 .92 
4 .33 8 .67 12 1.00 





FIGURE 1-50 Table for converting inches 
to hundredths of a foot. 


Tapes are useful when layouts involve 
long distances. They are available in vari- 
ous lengths and graduations. Several types 
are shown in Fig. 1-51. A dirty line should 
be wiped clean before rewinding to pre- 
vent a collection of dirt in the case. 





FIGURE 1-51 
graduations. 
Top: metric. Center: feet and tenths of a 
foot. Bottom: feet and inches. 


Various steel tape 


The telescopes of the level and transit 
level are similar. They are designed to mag- 
nify the image and appear to bring it up 
close. A 15-power telescope will make the 
image appear 15 times closer than when 
viewed by the unaided eye. Intersecting 
cross lines mark the line of sight and per- 
mit the target or object to be centered 
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accurately. The line of sight through a 
telescope is continuous and perfectly 
straight. Therefore, if the telescope is level, 
any point along the line of sight is exactly 
level with any other point. 

The leveling vial or bubble is in align- 
ment with the telescope. Thus, when the 
bubble of the instrument is level, it can 
be assumed that the telescope will also be 
level. Leveling screws are rotated to either 
raise or lower the base of the instrument 
until the bubble remains level regardless 
of the position of the telescope. 


Setting up the Instrument. Mount the 
instrument to the tripod head, screwing it 
down carefully. Place the tripod legs firmly 
on the ground and spread the legs about 
three feet apart. If the ground slopes, place 
the third leg uphill, as in Fig. 1-52. 





FIGURE 1-52 Setting instrument on a 
slope. 


Some instruments have four leveling 
screws, but some of the newer ones use a 
two-screw leveling system. To level the 
four-screw instrument proceed as follows: 
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Swing the telescope to align it over two 
leveling screws. Grasp the two screws and, 
while observing the bubble, rotate the 
screws either toward or away from each 
other (Fig. 1-53). Adjust the screws to 
center the bubble. Swing the telescope 90 
degrees over the second set of leveling 
screws, and again adjust the screws to 
center the bubble. After centering the bub- 
ble the second time, swing back to the 
first position and adjust again. Refine the 
level by repeating the procedure as many 
times as necessary to center the bubble in 
both positions. When the telescope is per- 
fectly level, you will be able to swing the 
telescope in all directions without a change 
in the bubble. 








FIGURE 1-53 Leveling a four-screw 
instrument. 





In the two-screw system, the screws 
press against a shifting plate, causing the 
instrument to pivot on one fixed leveling 
screw. To level such instruments, the tele- 
scope is positioned as in Fig. 1-54. The 
screw marked B is rotated to center the 
bubble. Note that the bubble moves in 
the direction of rotation. Now position 
the telescope as in Fig. 1-55 and repeat the 
procedure using the screw marked C. Re- 
fine the leveling by repeating both steps. 











FIGURE 1-54 Leveling a two-screw 
instrument. First position. 





FIGURE 1-55 Leveling a two-screw 
instrument. Second position. 


Setting Up Over a Point. To set the in- 
strument up over a stake point, a plumb 
bob is required. The plumb bob cord is 





PLUMB BOB HOOK 


FIGURE 1-56 Plumb bob hook is attached 
to shifting clamp screw. 


passed over a plumb bob hook assembly 
under the tripod head (Fig. 1-56). The 
cord should be tied with a slipknot (Fig. 
1-57). This will permit the bob to be raised 
or lowered by sliding the knot along the 
cord. 


Plumb Bob 
Hook 


FIGURE 1-57 Knotting of plumb bob cord. 
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The tripod should be firmly set into the 
ground and positioned so the bob is 
within % inch of the point and about ¥% 
inch above (Fig. 1-58). 





FIGURE 1-58 Setting up near a point. 


Loosen the shifting screw beneath the 
tripod head and shift the instrument to 
bring the bob directly over the point (Fig. 
1-59). Tighten the screw and level the 
instrument. 


B-J 


< 





FIGURE 1-59 Final adjustment over a 
point. 


Sighting the Instrument. The telescope 
is aimed at the object and rough-sighted 
by using the barrel or V-groove at the top 
of the telescope. Then, viewing through 
the eyepiece, focus the instrument. The 
cross lines will appear sharp against the 
object. Fig. 1-60 shows a view of the target 
as seen through the telescope. The 
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builder’s level can only be moved in a 
horizontal plane, but the transit level can 
be moved vertically to plumb columns, 
align points or to establish slopes (Fig. 
1-61). 





Setting points in line 


FIGURE 1-61 Various 
applications of the transit- 
level. 


Leveling. The level or transit can be used 
to find the difference in grade between 
two or more points. This procedure is 
called leveling. A simple example is shown 
in Fig. 1-62 where the difference in eleva- 
tion between point A and point B is to be 
measured. The instrument (builder’s level 
or transit level) is set up and leveled at a 
convenient location. A reading is taken 
with the rod at point A and another with 
the rod at point B. The difference in grade 
is the difference in the readings of the 
two points. 





Viewed with the 
naked eye 


FIGURE 1-60 Target as 
sighted through the telescope. 





Plumbing a column 





Establishing a slope 





B 
FIGURE 1-62 The difference in elevation 
between points A and B is 10 inches. 


FIGURE 1-63 The 
difference in elevation 
between points A and B is 
29 inches. 





The instrument can also be set up be- 
tween two.points. Again, a reading is made 
first with the rod at point A, then with 
the rod shifted to point B (Fig. 1-63). 
When the grade is too steep to permit 
sighting from one point, the instrument 
may have to be moved several times and 
the readings computed as shown in Fig. 
1-64. 

To set grade stakes, place the instru- 
ment centrally within the building lines, 
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FIGURE 1-64 The 

instrument may have to be 
moved when the difference 
in elevation is too great to 
c be taken from one position. 


as shown in Fig. 1-65. Drive stakes at each 
corner so they are equally set below the 
line of sight. Use a rod or rule to establish 
the proper depth for the first stake. 


Setting Marks in a Line. This can be 
done using either a builder’s level or tran- 
sit level. To set marks in a straight line 
between points A and B (Fig. 1-66), using 
the builder's level, set the instrument over 
point A then sight a plumb bob cord held 
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FIGURE 1-65 Setting a grade mark. 






i4" 
Grade 
Grade 3 Mark 
Mark 20 Below 
Grade 





FIGURE 1-66 Setting 
marks in a line with the 
builder's level. 





over point B. Lock the instrument, then point A, then tilt the telescope downward, 

align the bob successively along the inter- sighting onto point B. Lock the horizontal 

mediate stakes, marking each point. clamp screw, then sight and mark the 
Using the transit level, set it up over intermediate stakes (Fig. 1-67). 


FIGURE 1-67 Setting 
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Pencil on point 





marks in a line with the 
transit-level. 


Plumbing a Column. Set the transit level 
conveniently so you can sight the column 
along its top and bottom. Level the instru- 
ment, then sight the base of the column, 
placing the vertical cross wire in line with 
the edge of the column. Lock the hori- 
zontal clamp, then elevate the telescope 
to the top of the column. The vertical wire 
should remain on the edge of the column. 
If it is off, have the column adjusted until 
the two coincide. Select another position 
for the instrument, 90 degrees from the 
first, and repeat the procedure. Make the 
necessary adjustments. When the read- 
ings hold, the column will be plumb. 


Reading the Vernier. The horizontal cir- 
cle of the instrument (level or transit 


FIGURE 1-68 The horizontal 
circle is used to set and 
measure horizontal angles. 









level) and its vernier must be used to read 
a horizontal angle. The horizontal circle 
is a complete circle, marked in degrees in 
four quadrants (Fig. 1-68). The circle con- 
tains 360 degrees and each degree has 60 
minutes. The circle moves independently 
of the telescope. It can be rotated by hand 
but it does not move when the telescope 
is turned. The vernier scale moves around 
the inside of the horizontal scale as the 
telescope is turned right or left. The zero 
mark on the vernier is the index and the 
position of the index gives the angle read- 
ing of the horizontal circle. The gradua- 
tions on either side of the vernier index 
permit measurements in minutes as well 
as degrees. An enlarged view of the vernier 
index (Fig. 1-69) reveals that it contains 
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FIGURE 1-69 Details for horizontal circle 
and vernier. 


twelve graduations from 0 to 60 on either 
side of the zero. The left-hand set of 
graduations is used to read clockwise 
angles; the right-hand set is used to read 
counterclockwise angles. Each graduation 
on the vernier is 149 narrower than the 
graduations on the horizontal circle; since 
each marking on the horizontal circle rep- 
resents one degree, or 60 minutes, each 
marking on the vernier represents 142 of 
one degree, or 5 minutes. 

If the index of the vernier is aligned 
with the zero of the horizontal circle, no 
other mark on the vernier will coincide 
with the marks on the horizontal circle. If 
the instrument is turned clockwise until 
the first graduation to the left of the 
vernier index coincides with the one-degree 
mark to the left of the zero on the hori- 
zontal circle, the telescope will have been 
turned on an angle of 5 minutes clockwise. 
The angle reading will be 0°5’ clockwise 
(Fig. 1-70). If the telescope is moved a 
little more, so that the second mark of the 
vernier aligns with the second mark of 
the horizontal circle, the reading will be 
10 minutes (each vernier mark being 5 
minutes), and so on. 

To read an angle to the nearest 5 min- 


Left vernier Right vernier 


60 30 30 60 
10 f \0 
FIGURE 1-70 When the first graduations 


to the left of the zero coincide, the angle 
measures 0° 5’ clockwise. 


utes, read the last degree mark on the 
horizontal circle that was passed by the 
vernier index. Then find the 5-minute 
mark on the vernier that most nearly lines 
up with a mark on the horizontal circle. 
Read the minutes from this mark on the 
vernier. Remember that when the degree 
numbers increase to the left, clockwise 
angles are read and the left vernier is used. 
The opposite is true when the degree 
numbers increase to the right. Fig. 1-71 
shows a reading of 23° 50’ counterclock- 
wise. 


Left vernier Right vernier 
60 30 30 , 60 
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Reading 23° 50' counterclockwise 


FIGURE 1-71 The right vernier is used to 
read counterclockwise angles. 


Measuring Horizontal Angles. The 
builder’s level or transit level may be used 
to lay out or measure horizontal angles. 
To measure the angle BAC (Fig. 1-72), 
set the instrument over point A, then, 
using the vertical cross line, sight along 
line AB. Set the zero mark of the hori- 
zontal circle to align with the index mark 


FIGURE 1-72 Using the level to measure 
a horizontal angle. 


of the vernier. Now swing the telescope to 
align with point C. Read the angle on the 
horizontal circle against the vernier index. 


Measuring Vertical Angles. To measure 
vertical angles the transit level must be 
used. When the angle measured is above a 
horizontal line, it is said to be a plus 
vertical angle. When below a horizontal 
line, it is said to be a minus vertical angle. 
Vertical angles are read using the vertical 
arc and vernier in the same manner as 
used for horizontal angles. The right-hand 
vernier is used for plus angles; the left 
vernier for minus angles. An example of 
measuring a vertical angle is shown in Fig. 
1-73. The angle is read from the vertical 
arc and vernier. 





FIGURE 1-73 Measuring a roof slope with 
a transit-level. 
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Laying Out a Right Angle. The right 
angle layout is used when establishing 
building lines. The level or transit level 
can be used for this procedure. Set up the 
instrument over point A, then sight point 
B. Zero the horizontal circle with the 
vernier index, then swing the instrument 
90 degrees and set stake C. The angle BAC 
will equal 90 degrees. This procedure is 
tepeated to lay out the other corners of 
the building lines, Fig. 1-74. 


B 





FIGURE 1-74 Laying out building lines. 


The Framing Square 


It would be difficult to build a house with- 
out the aid of the framing square. This is 
one of the most useful of the carpenter’s 
tools, especially when used for roof fram- 
ing, where it is used to determine lengths 
of common, hip, valley and jack rafters. 
It is also used for laying out the top, bot- 
tom and side cuts of rafters. It has a table 
that enables the carpenter to quickly tell 
the contents in board measure of any size 
board or timber. The framing square is 
also useful for finding the lengths of com- 
mon braces, for stair layout, for laying out 
octagons and more. 

The square is made in the form of a 
tight angle, but it contains two legs of 
different lengths and widths. These are 
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called the body and tongue. The body long and 1% inches wide (Fig. 1-75). If 
(also called the blade) is the longer and you hold the square with the body in your 
wider leg and is usually 24 inches long and left hand, the tongue in your right hand, 
2 inches wide. The tongue is the shorter and the corner pointing away from you, 
and narrower leg, and is usually 16 inches the top surface will be the face (Fig. 1-76). 
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FIGURE 1-75 The framing square. 
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FIGURE 1-76 Parts of the framing square. 


The face has a rafter table stamped on the 
body and an octagon scale on the tongue 
and usually bears the manufacturer’s trade- 
mark. The back of the square is the side 
opposite the face. It contains a board mea- 
sure table on the body and brace measure 
table on the tongue. The heel is the point 
or corner at the outside where the legs of 
the square meet. The inside corner is 
sometimes also referred to as the heel. 

The scales along the inner and outer 
edges are inch graduations divided into 
eighths, tenths, twelfths and sixteenths. 

A hundredths scale located on the back 
near the heel consists of a one-inch line 
divided into 100 parts. The longer lines 
indicate 25 hundredths, while the next 
shorter ones indicate 5 hundredths. The 
individual lines, of course, are hundredths 
of an inch. A sixteenths scale is located 
directly below the hundredth graduations 
(Fig. 1-77). This enables the carpenter to 
easily convert hundredths to sixteenths, 
and is especially helpful when utilizing the 
rafter tables, where dimensions are given 
in hundredths. 
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FIGURE 1-77 The hundredth scale on the 
framing square. 


The octagon or “eight square” scale is 
located along the center of the face of the 
tongue. It is used for laying out octagons 
from squares of even dimensions. For ex- 
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ample: suppose it is desired to lay out an 
8-inch octagon (8 inches flat-to-flat). Pro- 
ceed as follows: Lay out an 8-inch square, 
then draw vertical and horizontal center 
lines (Fig. 1-78). Next, set a pair of 
dividers from the first dot to the eighth 
dot on the octagon scale (Fig. 1-79). Note 
that each dot represents the size of the 
square in inches. If the square size was 12 
inches, you would set the divider to span 
12 dots. Lay off the divider setting to each 
side of the center lines, then connect the 
points with the diagonal lines to form the 
octagon (Fig. 1-80). 

The Essex board measure table found 
on the back of the framing square is an 
easy way to compute the board feet in a 
piece of lumber. All computations are 
based on lumber which is one inch thick. 
The inch markings on the edge of the 
square (Fig. 1-81) represent the width of 
a board one inch thick. The length is pro- 
vided in the vertical column under the 
12-inch mark. To find the number of board 
feet in a piece of lumber which is 4 inches 
thick, 8 inches wide and 14 feet long, lo- 
cate the number 14 under the 12-inch 











FIGURE 1-78 Set the divider to the size 
needed on the octagon scale. 
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FIGURE 1-79 Laying out an octagon 
from an 8-inch square. 

A: Draw an 8-inch square 
with center lines. 

B: Set the divider to the 
8th dot on the octagon 
scale. 

C: Lay off points on either 
side of the center lines; 
then connect the points 
to form the octagon. 
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mark on the blade. Follow this line across 
the blade to the inch mark representing 
the width of the board, in our case the 
8-inch mark. At the meeting point, you 
will find the figures 9 and 4. The figure 9 















®© 


FIGURE 1-80 Essex board measure table. 


FIGURE 1-81 The lengths of common 
braces are found in the brace table. 


on the left is the number of feet and the 
figure 4 on the right is the number of 
inches. Thus the board measure for a 
one-inch-thick piece of lumber which is 
8 inches wide and 14 feet long is 9 feet 


and 4 inches, or 9% board feet. Since the 
board in our example is 4 inches thick 
(not one), multiply the 9% ft. by 4 to 
get the total board feet. Our final answer 
is 373 board feet. (See also the discussion, 
earlier in this chapter, of finding board 
measure by mathematical equation. ) 


Brace Table. This table is found at the 
back of the tongue along its center (Fig. 
1-82). It gives the brace size for equal runs 
and rises in intervals of 3 units from 24 
inches to 60 inches. Actually, it is the 
hypotenuse measurements of various right 
triangles or common braces. For example, 
if you want to know the length of a brace 
where the rise on a post is 54 inches and 
the run on the beam is 54 inches, find the 
figure 54/54 on the table. Next to this 
figure you will find the number 76.37 (or 
76% ), which is the length of the brace. 
For sizes not shown on the table, you 
can add, subtract or divide from the figures 
listed to find the others. Note that the 
figure 60/60 is twice that of 30/30 on the 
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table. Note also that the brace for the 
60/60 is 84.85 or double that for the 30/30, 
which is 42.42. Therefore, you can find 
the length of braces longer or shorter than 
those shown on the table by halving or 
doubling the runs on the table. For ex- 
ample, to find the brace length for a rise 
and run of 96 inches, find one-half the 
length or 48 inches first, and then multiply 
by 2. The figure for 48/48 is 67.88 and 
67.88 multiplied by 2 equals 135.76 or 11 
feet 334 inches. Suppose you want to know 
the brace length where the run and rise 
are each 8 inches. Take the brace measure 
for the 24/24 rise and run which is 33.94. 
Divide this number by 3, because 24 is 3 
times greater than 8. The answer is 11.3]. 
You could also have taken the 48/48 mea- 
sure and divided by 6, since 48 is six times 
greater than 8. The 48/48 figure is 67.88 
and divided by 6 equals 11.31. 

To make the brace, mark off the length 
on the stock then draw 45-degree lines to 
these marks and cut diagonally as shown 
in Fig. 1-83. 


BEAM 


| 


FIGURE 1-82 Using the 
! table on the square to lay 
POST out braces. 
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FIGURE 1-83 The polygon table. 


At the right-hand end of the table near 
the heel, you will find the figure 18/24-30, 
which means that when the run or rise is 
18 inches and the other is 24 inches, the 
brace will be 30 inches long. These figures 
can be used in finding brace measures for 
unequal runs, provided they are in the 
proportions of 3:4:5. For example: a run 
of 6 feet and a rise of 8 feet will require a 
brace of 10 feet. Likewise, a 9-foot run 
and 12-foot rise will require a 15-foot brace. 

Some squares have polygon tables which 
give the square settings for forming the 


required angle cuts. Referring to the table 
(Fig. 1-84), you will note that it is marked 
“Angle Cuts for Polygons,” followed by 
the number of sides and two figures. For 
example, for an octagon cut the reading 
is “8 sides 18-742.” This means that for an 
eight-sided polygon you must apply the 
square to the work with 18 set on the 
blade and 71⁄2 set on the tongue. The last 
figure is always the side cut as shown in 
Fig. 1-85. 

The rafter table and its use is covered 
fully in the section on roof framing. 





FIGURE 1-84 To cut 8 pieces to form an 
octagon, take the first figure from the table 
(18 for octagon), and set blade to 18. The 
second figure (712) is set on the tongue and 
gives the side cut. 


Review Questions 


REVIEW QUESTIONS 
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. Explain the difference between rough carpentry and finish carpentry. 
. Name 3 hand operated saws used by carpenters for cutting wood; briefly 


describe their use. 


. Name 3 measuring tools and main use of each. 

. Name 3 commonly used finishing tools and chief application of each. 

. Name two power tools commonly used by carpenters. 

. What are scaffolds? Briefly describe wood and metal scaffolds. 

. Briefly describe 2 other specialized types of scaffold. 

. Compare wood and metal ladders, giving advantages and disadvantages 


of each type. 


. Name 3 types of ladders. 
. Explain what is meant by the nominal size, dressed size and surfaced size 


of lumber. 


. Change the following lumber sizes (nominal size) to their metric equiva- 


lent in centimeters. Refer to the tables in the Appendix for conversion 
factors. 
2x 4,2 X Grandilex 2 


. If a room measures Y x 12’, what is its area in square feet? in square 


centimeters? 


. What grade lumber is used for framing members such as studs, rafters, 


and joists? 


. What does the official grade stamp on lumber indicate? 
. What is meant by a board foot of lumber? 
. How many board feet of lumber are required for twelve 2 x 4 studs, each 


9 feet long? 


. Why is wood seasoned? How is it seasoned? 

. How are nail sizes indicated? 

. Name some of the uses for the builder’s level and the transit-level. 

. Refer to Fig. 166 in text. What is the difference in elevation between 


points A and B? Between points B and C? Between points A and C? 
Convert these answers to the metric equivalents in centimeters. 


. List some of the uses of the framing square. 
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A sound foundation is essential in the con- 
struction of a structure, whether it be a 
single family dwelling or a skyscraper. 
Certain basic principles apply in the con- 
struction of footings and foundations. Fig. 
2-1 shows a foundation under construction. 
The foundation provides a stable base for 
the building. It distributes the weight of 
the building and applied loads over the 
bed area to prevent unequal settling of the 
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FIGURE 2-1 A foundation under c 


Foundations 
and Formwork 


building. When soil conditions are poor 
and do not provide good bearing, footings 
should be spread over a greater area. The 
foundation must be laid out accurately 
and must be of proper design to support 
the load above. The design of the founda- 
tion is the responsibility of the architect, 
but the layout and actual construction of 
the formwork is the responsibility of the 
carpenter. 
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Foundation Layout 


The first step involved in laying out build- 
ing lines is to locate them on the property. 
This may be done by taking measurements 
from lot markers, curbs, property lines or 
existing buildings. The procedure is called 
staking out. Before the first stake is driven, 
the carpenter must be certain that all legal 
matters have been resolved. Setbacks and 
sideyards must meet code requirements, 
for example. 

If possible, the building lines which 
locate the outer walls of the structure 
should be laid out with instruments, but 
other methods may be used instead. After 
the corners are established, batter boards 
are installed and used as an aid in locating 
and retaining building lines during con- 
struction. Fig. 2-2 shows a typical building- 
line layout. Since the building has an 
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abutment, it will require additional batters 
as shown. 

A corner stake and one side of the 
building line must be established. The rest 
of the stakes are added to form the out- 
line of the building. All corners must be 
perfect right angles. If leveling instru- 
ments are not used, the layout may be 
made or checked by using the 3-4-5 
method, which is based on the Pythagor- 
ean theorem. According to this famous 
mathematical proposition, a triangle with 
sides of 3, 4 and 5 units, or multiples of 
these figures, will form a right triangle. 
Conversely, if one side of a right triangle. 
measures 3 feet, and the side meeting it at 
a right angle measures 4 feet, then the 
diagonal, or hypotenuse, will measure 5 
feet (Fig. 2-3). For greater accuracy, how- 
ever, multiples of these numbers are used, 
such as 6 feet, 8 feet, and 10 feet or 9, 12, 
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FIGURE 2-2 Building line layout. Batter boards are placed away from 


excavating area. 
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FIGURE 2-3 The right angle triangle is 
useful in layout work. If the base is 3 ft. and 
the altitude 4 ft., the hypotenuse will be 5 
feet. Multiples of these figures may be 
substituted. 


and 15 feet. To put this theorem into 
practice, drive a stake A at one corner of 
the building line. Drive a nail into the 
center of this stake. Loop two lines and 
hook them over the nail in the stake. Run 


FIGURE 2-4 Application of the 3:4:5 
method of laying out a right angle corner 
using steel tape. 


one line AB along the established building 
line. Run line AC at an approximate right 
angle to line AB, positioning it by eye. Place 
a mark Y on this line AC at a distance 8 
feet from the corner A. Now drive a stake 
X along line AB, exactly 6 feet from 
corner A. Drive a nail at the center of this 
stake, then hook a tape measure over it. 
Stretch the tape along line XY. Now 
manipulate the tape and line AC so that 
the 8-foot mark on line AC crosses the 
10-foot mark on the tape. Fasten line AC 
securely. Lines AB and AC will form a 
perfect right angle (Fig. 2-4). 

Another application of the 3-4-5 method 
utilizes a square made in these proportions. 
Use two pieces of straight 1 x 6 lumber 12 
feet long. Join them in an approximate 
right angle, using one nail close to the 
corner. Measuring from the corner, place 
a mark 6 feet along the edge of one leg, 
and another 8 feet along the edge of the 
other leg. Lay a third piece of lumber, 
with two marks 10 feet apart, diagonally 
across the legs. Manipulate the legs so the 
marks on the legs and the diagonal coin- 
cide. Add more nails to the corner and 
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LAYOUT SQUARE 


FIGURE 2-5 Layout of building lines using a large square. 


fasten the diagonal securely. The result 
will be a large layout square with a 90- 
degree corner. Fig. 2-5 shows the square 
in use. 

When the corners of the building have 
been accurately located, drive a stake at 
each corner and mark the stake carefully 
with a nail at the top to precisely pinpoint 
the corner. When the four corner stakes 
are in place, check the building lines for 
squareness. Do this by measuring the diag- 
onals. If the layout is perfectly square, the 
diagonals will be equal in length (Fig. 2-6). 


Batter Boards. Use 1 x 6 boards for the 
ledgers and 2 X 2’s or 2X s for the 
stakes. Point one end of each of the stakes, 
and make them long enough so they can 
penetrate into firm soil and still extend 
sufficiently above ground. The batter 
boards may be made up single or double, 
as in Fig. 2-7. 


/ 
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/ DIAGONALS 
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FIGURE 2-6 Layout can be checked for 
squareness by measuring diagonals. If 
diagonals are equal, the layout is square. 
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Stretch taut lines across opposite corners 
and position them so they cross over the 
corners. Use a plumb bob for exact place- 
ment of these lines. Mark the top of the 
ledger where the lines cross, then cut a 
small kerf and pass the line through the 
kerf. When all the lines are in place, 
check again for accuracy by measuring the 
diagonals as explained above. A second 
kerf cut is made to indicate the excavation 
line. 


BATTER 
BOARD 





FIGURE 2-8 Method of staking and 
laying out foundation lines. 
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FIGURE 2-7 Two styles of batter boards. 


The batter boards should be placed far 
enough from the building corner to allow 
room for excavating, as shown in Fig. 2-8. 
Some carpenters install the batter boards 
so their height is the same as the founda- 
tion wall. 


Excavation. The width and depth of the 
excavation are determined by the size of 
the foundation. It must be wide enough 
to permit working space for form-building, 
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FIGURE 2-9 Procedure for 
depth of excavation. 


establishing 


laying of drain tile and waterproofing (Fig. 
2-9). The amount of back slope is depen- 
dent on the soil. Soft, sandy soils require 
considerable back slope. For stable soils, 
the back slope can be almost straight. 


Measuring Grade Elevations. Grade ele- 
vations are usually related to a reference 
point on the job called the bench mark, 
which is assigned an arbitrary elevation of 
+100 feet. Other elevations around the 
job site are determined by comparison 
with this reference point. Higher points 
will have elevations greater than +100 
feet and lower points less than +100 feet. 
The bench mark must be stable and sta- 
tionary. Usually one corner of the building 
is made the bench mark against which 
grade elevations are checked. 


Height of Foundation. Generally the 
height of the foundation wall, and thus 
the depth of the excavation, is established 
by using the highest elevation around the 
perimeter as a control (Fig. 2-10). The 
foundation wall should extend a minimum 
of 8 inches above the finished grade. This 
will assure good drainage and moisture 
protection for the framing members. It 
also provides indirect termite control. By 
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FOUNDATION WALL OUTLINE 


FINISH GRADE 






FOUNDATION WALL 


FIGURE 2-10 Foundation wall must be a 
minimum of 8 inches above finish grade. 


maintaining a space between grade sur- 
face and the framing members, termite 
tunnels can be observed if they occur. 
Proper steps may then be taken to elimi- 
nate the termites. If rough grading is re- 
quired because of steep terrain, the topsoil 
should be removed and piled separately 
so that it can be reused later. Fig. 2-11 
shows how corners are established for ex- 
cavation and footings. 
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FIGURE 2-11 


Concrete Foundations. The type of 
foundation depends on the kind of struc- 
ture as well as its location. Weather and 
climate are factors which can determine 
the type of foundation to be used. In the 
North where freezing weather occurs, the 
footings must extend below the frost line. 
In the warmer climates where freezing is 
not a problem, houses may be built on 
slabs or with low foundation walls. No 
portion of the footing should bear on 
freshly filled ground. 

It is possible to build foundations of 
material other than concrete; however, 
our concern here is strictly with concrete 
footings and foundations. These require 


BATTER BOARD 


PLUMB LINE. . 
WALL LINE , ` ’ ay 


SPACE FOR TILING 
OR WATERPROOFING 
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USE FORM 
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Establishing corners for excavation and footing. 


some type of form, made of earth, steel, 
wood or other material, which serves as a 
mold into which freshly mixed concrete 
is poured. When the concrete has hard- 
ened, the form is usually removed and in 
most cases is reused. Some forms are left 
in place permanently. ‘These are generally 
round column forms made of fiber or 
waterproof corrugated paper. The forms 
most often used in the construction of 
small homes are made of wood or a combi- 
nation of wood and steel. These may be 
built on the jobsite but usually they are 
made in standard-size panels and taken 
from job to job. 

To properly build a form, some knowl- 


edge of concrete is essential. Concrete is 
a combination of varying amounts of 
cement, sand, gravel, and water and weighs 
about 150 Ibs. per cubic foot. When it is 
poured into a form in its plastic state it 
exerts hydrostatic pressure. This pressure 
acts on the sidewalls of the form with a 
tendency to force them apart. As the con- 
crete sets, the hydrostatic pressure dimin- 
ishes; and as the pour continues, the con- 
crete in the lower part of the form may 
start to set, thus becoming self-supporting. 
If the rate of pour is too fast, the entire 
form may be filled before the concrete 
starts to set. The temperature of the con- 
crete at the time of pouring also has an 
effect on the pressure in the form. At 
warmer temperatures the concrete sets 
faster. At lower temperatures the entire 
form may be poured before any of the 
concrete starts to set. Thus, at rapid pour 
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FIGURE 2-12 Ready-mix truck preparing to pour into foundation forms. 
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rates or lower temperatures, greater pres- 
sure is exerted on the form walls. Retar- 
dants which may be added to the concrete 
in hot weather must also be considered 
when building forms. Their use has the 
same effect as lower temperatures. 

The ideal temperature for pouring con- 
crete is 60 degrees Fahrenheit. Although 
it is impossible to control the weather, 
certain steps may be taken to keep the 
concrete within the temperature bracket 
of about 50 to 75 degrees. In hot weather, 
the mixing water should be cold. If neces- 
sary, slush ice may be added to the water 
to cool it. The aggregate may be cooled 
by sprinkling with water. If possible, ma- 
terials should be kept in the shade. Forms 
can be sprinkled with water just before 
the concrete is poured. Fig. 2-12 shows a 
ready-mix truck preparing to pour into 
foundation forms. 
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Cold weather also poses problems in 
concrete work. The fresh concrete must 
be protected from freezing during the 
placing and curing. After pouring, the con- 
crete should be covered so that it will re- 
tain its moisture. This will also protect it 
from freezing. When pouring is done in 
very cold weather, it may be necessary to 
heat the concrete materials. This would 
involve steps quite the opposite of those 
taken when the temperatures are too high. 
For example, the mixing water and even 
the aggregates may have to be heated. 


Form Materials 


The materials used in formwork include 
lumber, plywood, hardboard, steel, alumi- 
num, and reinforced plastic. In residential 
construction, lumber and plywood are 
commonly used. 

The type of lumber used in formwork 
usually depends on availability and cost. 
Many species of lumber are suitable. The 
important requirement is that the lumber 
be straight, sound and strong. It should 
not be fully dried nor should it be green. 
Partially seasoned stock is ideal. Fully 
dried lumber will swell excessively when 
wet, and green material will have a ten- 
dency to dry out and warp in hot weather. 

The kinds of lumber used for formwork 
include Douglas fir, Western hemlock, 
California redwood, Southern yellow pine, 
Idaho white pine, Northern white pine, 
sugar pine and ponderosa pine. Redwood 
is not recommended for architectural 
forms because of its tendency to stain. 
However, it is excellent for structural 
forms. 

Boards used for form sheathing may be 
square-cut or tongue-and-grooved. Square- 
cut boards are easier to install and more 


economical than matched tongue-and- 
groove stock, but a rough finish surface re- 
sults. The tongue-and-groove sheathing re- 
sults in a smoother and flatter surface. 
Also, there is no loss of mortar through 
the joints as is the case when plain boards 
are used. 


Plywood Formwork. Plywood is widely 
used for form sheathing for it has many 
advantages over the use of boards. It is 
available in large sheets and in varying 
thicknesses. It is made of layers of veneer 
crossbanded and glued. The number of 
layers is always odd — 3, 5, 7 and so on. 
The grain direction of alternate layers is 
always laid at right angles. This equalizes 
stresses and keeps warpage to a minimum. 
The glue used for form boards must be 
waterproof. 

The most common species of plywood 
used for formwork is Douglas fir, but 
others are also used. Thicknesses of 1⁄2, ¥%, 
and 34 inch are the most common. Sizes 
range from the standard 4 x 8-foot sheet 
to 5 x 12 feet. Other thicknesses from 1⁄4 
to 1% inches are also available. 

In some formwork, the specifications 
may call for curved surfaces. The table in 
Fig. 2-13, shows the various bends possible 
with different thicknesses of plywood. 

Concrete form grade plywood is avail- 
able edge-sealed and mill-oiled. The edge- 
sealing keeps out moisture and mill-oiling 


These radii apply for mill run panels carefully bent. Select pieces 
with clear, straight grain can be bent to smaller radii. 








Panel thickness, Curved across Curved parallel to 
in. grain grain 
A 24 in. ait 
% 36 in. 8 ft 
hy 6 ft 12 ft 
5 8ft 16 ft 


% 12 ft 20 ft 





FIGURE 2-13 Bending radii of various 
plywood panels. 


prolongs the life of the panel. The mill- 
oiled panel must still be oiled on the job, 
however. Some form coatings will not 
work with mill-oiled plywood. In such 
cases, be sure to specify unoiled plywood. 


Overlaid Plywood. Overlaid plywood is 
similar to exterior plywood but is made 
with a resin-treated fiber facing. This pro- 
duces a smooth surface with many uses. 
When this material is used for formwork, 
its lack of grain patterns or knots produces 
a smooth, grainless surface in the concrete. 
Overlaid plywood is made in medium 
density (MDO) and high density (HDO). 
Both are suitable for formwork, but the 
HDO has greater resistance to abrasion 
and water penetration. 


Hardboard Forms. Hardboard is made of 
refined wood fibers which have been 
formed into sheets under heat and pres- 
sure. Two basic types are made — tempered 
and untempered. The tempered material 
contains oils and resins which make it 
very hard and moisture-resistant. For con- 
crete formwork, special additional process- 
ing is required. 

Hardboard for forms is only 1⁄4 inch 
thick and is not structurally capable of 
supporting concrete by itself. It is used 
only as a facing and must be supported 
with 4-inch or wider lumber. (See Fig. 
2-14.) The hardboard is installed with a 
small space between abutting edges. 

Hardboard is available in sheets 4 feet 
wide and from 4 to 16 feet in length. 
Form-grade hardboard can be bent cold 
to a radius of 25 inches. Smaller radii are 
possible, but only by ordering the material 
pre-bent by the manufacturer. 


Other Materials. Steel, aluminum and 
plastic are seldom used in residential form- 
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Ri. |j 
{~ 1X4 BACKING 
FIGURE 2-14 Form side faced with 


hardboard. 


work. Their use is usually limited to spe- 
cial-purpose forms. However, some form 
panels are manufactured with a combina- 
tion of steel and plywood. 


Footings 


Wall footings support the foundation wall. 
They must be designed to carry the dead- 
weight of the foundation as well as the 
live weights and deadweights placed on 
the wall. The footing achieves this by 
spreading the force loads over a large area 
of ground. The live and dead loads are 
carried by the walls and columns to the 
footings. Normally, one half of the dead 
and live loads on the joists spanning from 
the wall to the nearest beam is carried by 
the wall. The beam carries the other half 
of the load. Truss loads are carried by the 
walls supporting the trusses. The size and 
shape of the footing depends on the con- 
dition of the soil and the loads it is to 
carry. (See Fig. 2-15.) 

Normally the depth of the footing is 
equal to the wall thickness and the width 
is generally twice that amount (Fig. 2-16). 
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Load-Carrying Capacities of Soils 


a 


Type of soil 





Soft clay 

Firm clay or fine sand 

Compact fine or loose coarse sand 
Loose gravel or compact coarse sand 
Compact sand-gravel mixture 











FIGURE 2-16 Footing details. 


In climates subject to freezing, the foot- 
ings must be placed below the frost line. 
This is usually four feet; however, build- 
ing codes should be consulted since they 
may differ. Footings must never be placed 
on loose or replaced soil. In good cohesive 
soils, they may be poured directly into a 
trench without the need of forms (Fig. 
2-17). 





UNDISTURBED SOIL 


Tons per 
square foot 


Oh WNH 


—— ~ FIGURE 2-15 Table of load- 


carrying capacities of soils. 


Keyed Footings. Footings for block walls 
are left flat at the top; however, for con- 
crete walls they are usually keyed. The key 
is a recess placed at the center of the foot- 
ing by various means. It provides a strong 
joint between the wall and the footing and 
will prevent lateral movement of the wall. 
The recess or key can be made by pressing 
oiled 2 x 4’s into the concrete before it 
sets. The 2 x 4’s should be beveled (Fig. 
2-18). The 2 x 4’s are removed when the 
concrete is sufficiently hard. Another 
method is to use 2 X 2’s placed diagonally. 

Bricks or steel rods are also useful in 
strengthening the joint between the wall 
and the footing. These are inserted into 
the concrete and left in permanently. 


Stepped Footings. In areas where the 
ground slopes, it is often desirable to step 


FIGURE 2-17 Trench cut in 
firm soil can be used as a 
footing form. 
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FIGURE 2-18 Beveled 2 x 4 is pressed into 
concrete to form key in footing. 


FORM BOARD ~~ [¥] 





BEVELED 2 x 4 


the footings, in order to save on excavation FORM SIDE 
and materials. The bottom of each step 
should be level, and the footings should 
be cast in one piece. To eliminate cracking, 
the underside should be free of sharp 
corners. Forms for stepped-down footings 
can be made as in Fig. 2-19. 














WOOD POST 


FLOOR LINE 
FIGURE 2-19 Construction of simple 


formwork for stepped footing. 
FOOTING 


Column Footings. The footings for col- 
umns and piers can be square or sloped. 
Usually they are made with square sides 
(Fig. 2-20), or with a pedestal if they are 
to support a wood post (Fig. 2-21). The FIGURE 2-21 Typical post footing. 
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pedestal keeps the post off the floor, where 
it might be subject to moisture. The pin 
anchors the post. Fig. 2-22 shows how the 
form for a column is made. 

If a steel post is to rest on a footing, 
bolts for the bottom plate are embedded 
in the concrete. Alternatively, the post 
may be set in place on the footing and 
the concrete floor is poured around it. 


Erecting Footing Forms. The footing 
forms are erected when excavating has 
been completed. Lines are restrung on the 
batter boards. At the intersection of the 
lines at each corner, a plumb line is 








FIGURE 2-23 The stakes in 
the footing form are placed 
below the form boards. 


FIGURE 2-22 Column forms. 


dropped. To indicate the outer perimeter 
of the building, drive stakes at each corner 
and mark the corner. From these corners, 
locate the outer edges of the footing and 
proceed to install the form boards. Drive 
the stakes at intervals of about 3 feet if 
one-inch form boards are used. The stakes 
should be driven so the tops are slightly 
below the surface of the form boards to 
facilitate striking off the concrete. Because 
they are so shallow, fresh concrete exerts 
little pressure on footing forms and they 
are therefore made with a minimum of 
bracing (Fig. 2-23). 

Forms are assembled with double- 


headed nails driven from the stake side, 
not the inside. Take measurements from 
the outer form boards to locate the inner 
boards. Use 1 x 2 spacers to keep the form 
spread evenly. These spacers are removed 
as the concrete is poured. 


Monolithic Form. When the foundation 
wall is very low, the wall and footing may 
be combined in one pour. If the ground 





Form Construction 


Forms are constructed for each wall face. 
They consist of boards, plywood or other 
material, spaced the desired distance 
apart. To withstand the pressure of the 
fluid concrete, form ties are utilized. These 
ties are used in conjunction with spreaders. 
The spreaders keep the form faces prop- 
erly spaced and the ties prevent the out- 
ward pressure of the concrete from bulging 
the form. Ties and spreaders can be made 
on the job by the carpenter. The spreader 
consists of a piece of wood cut to a length 
which corresponds to the wall thickness. 
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conditions permit, the trench may be used 
in place of the footing form. The wall 
form is then suspended above the trench, 
as shown in Fig. 2-24. Since the lower part 
of the stakes will be surrounded by con- 
crete, they must be well oiled so that they 
can be removed when the forms are 
stripped. The holes left in the footings by 
the removal of the stakes are filled with 
concrete. 


STAKE 


SHEATHING 


FIGURE 2-24 Construction of monolithic 
form for combining footing and low wall. 


The ties are lengths of steel wire used as 
shown in Fig. 2-25. Many manufactured 
devices are available which combine ties 
and spreaders. These are superior to the 
stick-and-wire system and are widely used 
today. One type, called a snap tie, is shown 
in Fig. 2-26. These are made to securely 
hold the forms at the proper spacing. They 
have weakened points called “break backs” 
which will break about one inch inside 
the wall after the forms are removed. 
Wedge-type clamps are used to tighten 
the tie rods. The small holes left in the 
concrete wall after the ties are broken are 
patched with mortar. The three-section 
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SPREADER 


FORM BOARD 


STAKE 
FIGURE 2-25 A simple wire tie. 


CONE NUT 


A 


OUTER ROD 


tie shown in Fig. 2-27 consists of inner and 
outer threaded rods. These are connected 
by the core nut at each end of the inner 
rod. Clamps are used to tighten the as- 
sembly. When the form is stripped, the 
outer rods and cones are removed, leaving 
a smooth tapered recess which is easily 
filled with mortar. 


Form Panels. The basic wall form parts 
are the sheathing, studs, wales, braces, ties 


FIGURE 2-27 Three section 
tie. 


and spreaders. The sheathing retains the 
concrete in the form until it hardens. 
The studs support the sheathing. Wales 
are horizontal members which support the 
studs and align the forms. The braces sup- 
port the forms against construction and 
wind loads (Fig. 2-28). 

The forms may be built on the job, but 
most carpenters prefer to use prefabricated 
form panels. These may be factory-built 
with steel frames and plywood faces. Some 


FIGURE 2-28 Form for poured concrete 
wall. 


ANCHOR BOLT 


FOOTING 





carpenters prefer to build their own (Fig. 
2-29). In either case, the use of prefabri- 
cated panels reduces labor, and since they 
may be reused many times, they are far 
more economical than the “one-shot,” 
built-in-place forms. The panels are made 
in convenient sizes, usually 4 x 8 feet, but 
some carpenters prefer to use 2 X 8-foot 
panels. For basement foundations, 2 X 4’s 
are used for form frames. The facing ma- 
terial is generally 34-inch plywood. 


Erecting Form Panels. The form panels 
must be erected accurately on the footings. 
Mark a line on the footing to indicate the 
inner and outer faces of the wall. Then 
place the panels accordingly. The adjacent 
panels are fastened with double-headed 


Form Construction 67 





eee) oe 


vin 


FIGURE 2-29 A simple plywood form 
section. 
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FORM BOARD 


FORM STUDS 


a 


\ 


DOUBLE HEADED NAIL 


FIGURE 2-30 Form sections are assembled 
with removable nails or bolts. 


nails as shown in Fig. 2-30. Carriage bolts 
may be used instead of nails. Wales, braces 
and ties are added to align and strengthen 
the form. 

After the form is erected, it must be 
checked carefully to make certain that it 
is square and plumb. Nail markers are 
then installed around the inner perimeter 
of the form. These are placed in a level 
plane at the height of the foundation wall 
(Fig. 2-31). The concrete is then poured 
until it reaches these markers. 


FIGURE 2-32 Wales can be elim- 
inated in low foundation wall 
form. 


DOUBLE HEADED 
NAIL MARKER 


WALE 






STUD SNAP TIE 


SHEATHING 
FIGURE 2-31 Nail markers are used to 
indicate top of foundation wall. 


Low Walls. Forms for foundation walls 
up to three feet high can be made without 
the use of wales. Place the studs two feet 
apart and brace as shown in Fig. 2-32. Use 
wood ties at the top. Another method for 
low walls makes use of steel stirrups. These 
consist of three pieces of 2 X 2 angle iron 
welded to form an inverted U. They elimi- 
nate the use of ties and braces. 


Corners. The corners of wall forms must 
be made carefully. It is important that the 


joint be very tight to prevent the possi- 
bility of concrete leakage. One method 
used for making tight corners is shown in 
Fig. 2-33, This is a special corner bracket 
which fits between the wales. The corner 
may also be tightened by the use of dou- 
ble-headed nails or carriage bolts. 


CORNER 
BRACKET 


SPREADER 


WALE 





FIGURE 2-33 Corner tying device 
hardware fits between double-member 
wales. 


When pilasters are required to 
strengthen a wall, the form is made with 
an offset. Form construction details for a 
pilaster are shown in Fig. 2-34. A form 
with a horizontal offset is used when the 
wall is to contain a ledge for brick veneer 
(Fig. 2-35). 


Openings in Foundation Walls. Open- 
ings in the foundation wall for doors and 
windows are built into the form. There 
are several methods employed, depending 
on the type of door or window to be used. 
Generally, boxlike frames called bucks are 
fastened between the walls of the form. 
They are removed after the concrete has 
been poured and hardened. These bucks 
may be made with nailing blocks or strips, 
which remain in the wall after the forms 
and frames have been removed. They are 
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FIGURE 2-35 Detail of form with offset 
for brick ledge. Tie rods not shown. 


beveled so that they will be locked perma- 
nently into the concrete (Fig. 2-36). The 
strips are held with double-headed nails 
or screws driven from the opening side. 
The fasteners are removed before the form 
is dismantled. This will permit removal 
of the buck, while the nailers remain in 
the wall. 
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GUIDE BLOCKS 
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BEVELED NAILER 


Guide blocks made of 2 x 4’s are nailed 
to the inside face of the form. They aid 
in locating the frame in the wall and also 
serve as braces for the frame. 

When steel basement windows are to 
be installed after pouring, the frame is 
made with beveled strips at the sides to 
facilitate removal. The form surface must 
be smooth and well oiled so that it can be 
easily removed. The recess left by the strip 
receives the steel flange of the window. 
Mortar is then used to seal the window 
frame permanently (Fig. 2-37). 


TAPERED STRIPS 
DEPTH TO MATCH 
FLANGE OF WINDOW 


ROUGH FRAME 





WALL FORM 


FIGURE 2-36 Details of buck for 
forming window opening in 
foundation wall. 


Some window and door frames are 
permanently cast into the concrete. Key 
strips made of 1 x 2-inch stock are fitted 
to wood window and door frames if they 
are to be installed before pouring. The 
key holds the frame firmly in place. Fig. 
2-38 shows a basement frame in a concrete 
form. The front form board has been 
omitted in the drawing. Care must be 
taken that the door and window openings 
in the form are rigidly made to prevent 
distortion from concrete pressure. For large 
openings use ample bracing. 


FIGURE 2-37 Rough form for 
steel basement window. 
Tapered strips facilitate 
removal. 


KEY STRIP 
TO LOCK 
FRAME INTO 
CONCRETE WALL 





FIGURE 2-38 The basement frame is per- 
manently cast in the wall. The key holds 
frame in place. 


Lintels. When an opening occurs below 
the top of a concrete or block wall, rein- 
forced horizontal supports must be used 
to carry the load above. These supports, 
called lintels, may take various forms. In 
poured concrete walls they consist of steel 
reinforcing rods embedded in the concrete 
(Fig. 2-39). The rods are wired in place 





FOUNDATION WALL 
FIGURE 2-39 Reinforcing rods are used 
over door and window openings. 
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at least two inches above the opening. In 
concrete block construction the lintels 
may consist of steel angle or special lintel 
blocks in which steel rods are imbedded. 


Notches for Beams. Provision must be 
made in the framework for beams and 
girders. Fig. 2-40 shows how a wall is 
notched over for a beam. The notch is 
made with a clearance of ¥% inch at the 
end and sides. This will provide sufficient 
ventilation for moisture to escape. 


GIRDER 





Ye" CLEARANCE > 
AT END & SIDES :;. 





FOUNDATION WALL 


FIGURE 2-40 Girder framing into masonry 
or concrete wall. 


Placing Concrete 


Before concrete is placed, inspect all form- 
work for accuracy and stability. Use the 
level to determine that nail markers are 
at the exact height. Oil or coat the forms 
so that they will release easily from the 
hardened concrete. 

Pour the concrete as close as possible 
to where it is needed. Do not allow it to 
flow around the form, as this will cause 
the aggregates to collect. Instead, pour the 
concrete in layers of about 12 inches suc- 
cessively around the perimeter of the form. 
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To prevent honeycombing, the concrete 
should be spaded (Fig. 2-41). 


Sill Anchors. Sill anchors are used to 
fasten the sill plate firmly to the founda- 
tion. Anchor bolts used for this purpose 
are made in several styles. The most com- 
mon is the L-shaped anchor which has a 
Y2inch thread at one end. The other end 
is bent at right angles. Anchors are spaced 
about 6 feet apart and are embedded in 
the concrete while it is still plastic (Fig. 
242). 


Slab Construction. In homes without a 
basement, the foundation walls rest on a 
concrete slab laid directly on the ground. 
Poured properly, a slab makes a satisfac- 
tory floor. It is important that the ground 
around the slab be graded to slope away 








FOUNDATION WALL 


FIGURE 2-42 Cleat holds anchor in 
position while concrete sets. 


from the floor on all sides, at least one foot 
in every 25. The slab itself should be at 
least 8 inches above the surrounding grade. 

The soil beneath the slab (the sub- 
grade) is cleared of roots, grass and debris, 
and given a granular fill such as gravel or 
crushed stone. The fill should be well com- 
pacted and at least 4 inches thick. This 
subbase usually assures a dry floor slab, 
but even so, a vapor barrier must be used 
between the subbase and the slab. The 
barrier may be made from 6-mil poly- 
ethylene, 55-Ib. roll roofing, or various 
asphaltic materials manufactured for the 
purpose. 

Perimeter insulation is installed where 
the slab meets the foundation wall. In 
warm climates, the insulation prevents ex- 
cessive heat buildup in the living quarters; 
in cold climates, it reduces heat loss to the 
outside. The insulation must meet certain 
specifications: It must be rigid enough to 
support the weight of the slab; it must be 
waterproof and vermin-proof; and it 
should not absorb moisture. Note that the 







FOUNDATION 
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insulation is placed above the vapor bar- 
rier and between the slab and foundation 
wall (Fig. 2-43). 

Pouring the slab is timed so that all 
necessary apertures or connections for 
utilities have been either provided for or 
already installed. Sleeves are used to pro- 
tect any electric lines and water pipes that 
must pass through the concrete. Six-inch 
reinforcing wire mesh is embedded in the 
first layer of concrete above the granular 
fill (Fig. 2-44). Supported thus, the wire 
mesh rests 11⁄2 inches below the surface of 
the completed poured slab. 

After the concrete is poured and leveled 
or screeded, the surface is troweled to a 
smooth finish. Most troweling is now done 
with power trowels, since they do better 
finishing than hand trowels and are much 
faster. Fig. 2-45 shows a section of a slab 
being screeded. 


Concrete Stairs. Porticos, platforms and 
stair walls should be an integral part of 
and poured with the foundation if pos- 


RIGID INSULATION 


~————— VAPOR BARRIER 


FIGURE 2-43 Vapor barrier and perimeter insulation are installed under slab. 
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FIGURE 2-44 Protective sleeves are placed over utilities before slab is poured. 


ape ee ~ E ‘cure 2-45 Screeding slab. 
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sible. However, if they are added later, 
they should be anchored to the main 
structure by means of keyways and rein- 
forcing rods, which must be placed in the 
foundation walls during construction. 
Fig. 2-46 shows details of a form for 
simple platform steps. The form risers 
are made to the same height as the fin- 
ished stair riser. The bottom edge of the 
riser is beveled to enable the mason’s 
trowel to reach the inside corner of the 
step (Fig. 2-47). For steps wider than 3 
feet, riser stock should be 2 inches thick. 
Thinner boards will have a tendency to FIGURE 


bulge. steps. 


CLEATS 





2-46 Form for concrete platform 
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When concrete stairs are to be installed 

against one or two existing walls, simple 

TONET forms can be used as shown in Fig. 2-48. 

Cut the risers wide enough to fit between 

the walls snugly. The riser forms are 
nailed to the 2 x 6 planks. 









a 
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a Curbs, Walks and Driveways. Forms for 
FIGURE 2-47 Clearance at bottom of riser walks or driveways are made of 2 x 4 or 
provides space for trowel. 2x6 lumber. Use the longest pieces 


possible to minimize the number of joints. 






STAIR TEMPLATE 


2 x 6 PLANK 


TREAD SURFACE 


FIGURE 2-48 Simple form for 
concrete stairs between existing 
walls. Top—Risers are installed 
with aid of template. Bottom— 
Poured stairs before removal of 
RISER form. 


RISER SUPPORT 
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The walks are laid out directly on the soil 
unless there is a moisture problem, in 
which case a base of coarse granular fill 
should be used. 

The forms are braced with stakes 
around the outer perimeter. They should 
be set to slope away from the building at 
about % inch per foot. The top of the 
forms corresponds to the top surface of 
the walk. After the concrete is poured, a 
screed is used to level off the concrete 
(Fig. 2-49). 










SCREEDING 


FIGURE 2-49 Concrete 


is screeded by 
drawing board back-and-forth while moving 
it forward. 


Control joints are tooled into the con- 
crete at intervals of about 4 feet. This is 
usually done with a groover, though the 
joints can also be cut with a power saw 
fitted with a masonry blade. ‘Tooling is 
done before the concrete sets, while saw- 
ing must be done after it sets. 

When curves are to be made in a walk, 
curved forms will be needed. These can be 
made by laminating two pieces of 44-inch 
plywood in a jig which will hold the 
boards in the desired shape (Fig. 2-50). 
While in the jig, the boards are nailed 
together so that they will retain their 







FORM SIDES 


DIVIDER 





2 PIECES %" EXTERIOR PLYWOOD 


| 





2 x 4's ON EDGE 


FIGURE 2-50 Detail of curved form. Join 
pieces while curved with shingle nails. 


shape. The jig should be set up on a flat 
surface such as a subfloor. For small-radius 
curves, it may be necessary to steam or 
wet the wood. 

Driveways are made in much the same 
manner as walks. However, they must in- 
clude reinforcing wire mesh and they 
should be 4 to 6 inches thick. 

Forms for curbs are made with 2-inch 
stock. They are installed in a trench with 
stakes, spreaders and ties. Fig. 2-51 shows 
a curb form made with wood spreaders and 
stirrups made from bent reinforcing rods. 


a oF we 


FIGURE 2-51 Curb forms are installed in a 
trench. Stirrups are made from reinforcing 
rods. 


Review Questions Vit 


REVIEW QUESTIONS 


. What is meant by “staking out?” 

. All corners of a building must be perfect right angles. How is this accom- 
plished when laying out building lines? 

. What are batter boards? 

. Explain why a foundation wall should extend above the finish grade. 

. What is a bench mark? 

. Name the materials generally used in formwork. 

. Give the requirements of a good footing. 

. Explain a keyed footing. 

. Name the parts of a typical form for a concrete foundation wall. 

. Briefly describe the construction of a concrete slab on ground. 
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After the foundation work is completed, 
the carpenter proceeds with the rough 
framing of the structure. The floor frame, 
which is assembled on the foundation, 
consists of sill plates, beams, joists, posts 
and subfloor. Basically, the floor framing 
is the same whether the house is built on 
a slab or with a full basement. Proper 
construction and sound materials are im- 
portant to ensure that the house will be 
rigidly built. Methods and materials may 
vary depending on availability, location 
and other factors, but the basic construc- 
tion principles are similar. Fig. 3-1 shows 
a floor frame under construction. 


Moisture Content of Wood 


All wood retains a certain amount of 
moisture. For the beams and joists used 
in floor framing, the moisture content 
should be about 15 per cent and must not 
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exceed 19 per cent. Moisture content and 
wood shrinkage are directly related. When 
the moisture content of the wood is re- 
duced below 30 per cent, shrinkage takes 
place. For every one per cent loss of 
moisture below 30 per cent, there is a 
1/30 shrinkage of the total possible shrink- 
age. At 15 per cent, the wood will have 
undergone one-half of the total possible 
shrinkage. When moisture is added to 
wood, swelling takes place at a rate propor- 
tional to the percentage of moisture added. 
Fig. 3-2 shows how shrinkage affects differ- 
ent parts of a log. The amount of shrink- 
age along the length of a piece of lumber 
is negligible. The greatest amount of 
shrinkage occurs tangent to the annular 
rings. (See Fig. 3-3.) 

To minimize problems due to uneven 
shrinkage, the outer wall framing and the 
center beam should have equal moisture 
content. This is accomplished by using 
lumber not only of the same moisture 








FIGURE 3-2 How shrinkage 
affects different parts of a log. 
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content but also of the same total depth. 
If the total depth of wood at the founda- 
tion wall is 10 inches, then the center 
beam should also total 10 inches. 


Types of Framing 


There are three basic types of framing 
generally used in this country: platform, 
balloon, and _ post-and-beam. Platform 
framing is sometimes called Western 
framing, while post-and-beam framing is 
also known as plank and beam framing. 
Sometimes a combination of platform and 
balloon framing is used in a single struc- 
ture. Although wall framing is covered in 
the next chapter, the various types of 
framing are mentioned here because they 
relate to the floor framing. 


Platform Framing. ‘The platform frame 
(Fig. 3-4) consists of wall sections erected 
above the subfloor, one story at a time. 
Wall sections are constructed on the sub- 
floor, thus affording the workers a safe 
platform to work on. The walls are as- 
sembled flat on the floor, then tilted into 


MAXIMUM 
SHRINKAGE 


FIGURE 3-3 Shrinkage along the 
length of a board is negligible. 


position, as in Fig. 3-5. The second floor 
is erected in a similar manner after the 
second-floor joists and rough flooring are 
in place. Fire stops are automatically pro- 
vided at each floor level. 

To minimize the shrinkage problem in 
platform frame construction, all exterior 
walls and interior partitions are framed to 
equalize the shrinkage. To ensure equal 
shrinkage, the cross section of the lumber 
at the sills should equal that at the center 
of the structure. This also applies if a 
steel beam is used in place of wood girders. 
The lumber resting on the beam should 
have the same cross section as that used 
on the foundation (Fig. 3-6). 


Balloon Framing. In balloon framing the 
studs extend in one piece from the sill to 
the top plate at the roof (Fig. 3-7). The 
second-floor joists rest on a ribbon board 
set into the studs. Fire stops are used be- 
tween the studs. These are needed to pre- 
vent air circulation between floor levels in 
case of fire. (See Fig. 3-8.) Because of the 
unobstructed opening between floors, 
utilities are easily installed without the 
need for notching and cutting as in the 
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FIGURE 3-4 The platform frame. 
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case of platform construction. Because 
lumber shrinks very little along its length, 
the shrinkage problem is practically non- 
existent. This factor makes balloon fram- 
ing ideal for houses constructed with ex- 
terior walls of masonry, stucco or brick 
veneer. It is also useful for trilevel houses. 





FIGURE 3-5 Erecting wall 
frame of single family dwell- 
ing. (Credit Western Wood 
Products) 


FIGURE 3-6 To equalize shrinkage, fram- 
ing members at sill and beam should have 
the same cross section. 


Fig. 3-9 illustrates the difference in shrink- 
age of the two types of framing. 

The third type of framing, post and 
beam, will be covered in Chapter 5. It 
differs from platform and balloon framing 
in that it utilizes exposed beams and plank 
ceilings. 


Types of Framing 83 


SINGLE PLATE 














FIGURE 3-7 The balloon frame. 
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FIGURE 3-8 Firestops are 
placed between studs to slow 
down speed of fire and smoke. 
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FIGURE 3-9 Comparison of shrinkage 
of members in balloon and platform 
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Termite Protection 


The damage caused by termites in the 
United States is quite extensive. At one 
time, termites were a problem only in 
Southern states. However, today there are 
few areas in the country that are not in- 
fested by them. Because they eat wood 
fibers from within the timber, they can do 
considerable damage before they are 
discovered. 

The termites responsible for most dam- 
age in lumber are the subterranean and 
dry-wood species. Of the two, the sub- 
terranean species does the most damage. 
Fig. 3-10 shows the difference between a 
winged ant and a winged termite. The 
termite has a straight body compared to 
the hourglass shape of the ant. 





WINGED ANT 


WINGED TERMITE 


FIGURE 3-10 Termites are often confused 
with ants. 


There are several ways to control 
termites and thus prevent damage to wood 
frame members. One method is to poison 
the soil around the foundation. This, how- 
ever, may pose ecological problems. It is 
better to use chemically treated lumber for 
construction instead. All of the lumber 
may be so treated if the area is highly in- 
fested. In less active areas, the lumber used 
below the first floor, including sills, joists, 
and subfloors, should be treated wood. 
These structural members are in the 
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danger zone because they are in close 
proximity to the soil. 

To minimize infestation, good drainage 
away from the foundation is essential. 
Termites must have moisture; they cannot 
live without it. They also thrive on wood 
scraps which are sometimes buried in the 
soil when the foundation is backfilled. 

As a further precaution, termite shields 
may be used to thwart the ambitious 
termite. The shield consists of a metal 
strip, usually galvanized steel or aluminum, 
placed on the foundation wall under the 
sill and bent downward at an angle of 45 
degrees. Fig. 3-11 shows how these metal 
shields are used on foundation wall and 
pipes. While the shields do not prevent 
termite infestation, they form a_ barrier 
which forces the termites to build shelter 
tubes where they can easily be seen and 
destroyed. The shield must be continuous, 
without breaks or holes in the metal. All 
joints should be soldered or filled with tar. 





TERMITE 
, SHIELD 





FOUNDATION 
FIGURE 3-11 Method of applying termite 
shields at exterior foundation wall and 
around posts. 
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Sill Construction 


The sill rests on the foundation wall and 
forms the bearing surface for walls and 
joists. It is used in frame and brick veneer 
structures but not when outside walls are 
solid brick or masonry. 

Although the size may vary, 2 X 6’s are 
commonly used for sills. Some workers 
prefer to set the sill in a bed of mortar; 
however, sill sealer consisting of one-inch- 
thick fiberglass may be used as an alter- 
native. The mortar or sealer will effectively 
fill in any voids to keep out insects and 
weather. The lumber used for sills should 
be either foundation-grade cedar or red- 
wood or some other species that has been 
treated with preservative. 

Choose flat, warp-free lumber for the 
sills. Cut the length of the first sill so that 
it equals the length of the foundation 
wall less two thicknesses of sheathing. 
Place this piece on the foundation wall 
and butt it against the anchor bolts. Prop 
the sill to prevent it from shifting. Mark 






FOUNDATION 


FIGURE 3-12 Method of laying out 
anchor bolt holes. 


the bolt locations by drawing a line at each 
side of the bolts. Next, measure the dis- 
tance from the center of the bolts to the 
outer edge of the foundation. Deduct 
the sheathing thickness and transfer the 
dimension to the sill. Place the mark be- 
tween the two lines previously drawn 
(Fig. 3-12). Since the bolts may be out of 
alignment, repeat this procedure for each 
bolt along the length of the wall. Bore the 
bolt holes 1⁄4 inch larger than the bolt 
diameter. 

Temporarily install the sills as each sec- 
tion is completed. This will facilitate cut- 
ting and fitting. When all of the sill pieces 
have been fitted, remove them from the 
wall and apply the sill sealer. If termite 
shields are required, place them over the 
sealer and then replace the sills. Use 
washers under the nuts and tighten them 
snugly (Fig. 3-13). The sill should remain 
straight and level. If the top of the founda- 
tion wall has deep low spots, these should 
be filled with mortar before the sills are 
bolted in place. 
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FIGURE 3-13 Anchor bolt detail. 


Beams and Girders 


When the span to be crossed by joists is 
great, beams or girders are used to support 
them. Beams and girders serve the same 
purpose. When made of lumber they are 
called girders. If made of steel, they are 
called beams. (The two terms are often 
used interchangeably.) Girders and beams 
are load-bearing members and thus must 
be firmly supported. At the ends they rest 
on foundation walls or pilasters. At inter- 
mediate points they are supported by posts 
or columns. 

Wood girders may be solid or built-up. 
Steel beams usually have a cross section 
resembling the letter “T” and were formerly 
called I-beams. However, they are now 
called S-beams. Wide flange beams, 
formerly called WF beams are now known 
as W-beams (Fig. 3-14). Steel beams are 
usually supported by Lally columns and 
girders with wood posts or Lally columns. 
Fig. 3-15 shows a beam supported by a 
Lally column. The Lally column is a steel 
pipe flanged at each end and usually filled 
with concrete. Girder pockets in the foun- 
dation must be wide enough to provide 
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FIGURE 3-14 Section through steel beams. 
Left, S-type; right, W-type. 





STEEL BEAM 






FIGURE 3-15 Flange of column is bolted 
to steel beam. Use lag screws for wood 
girders. 


for air circulation at the girder end. This 
will help prevent decay (Fig. 3-16). 

The size of the girder is determined by 
the load it must carry. The cross section 
and length will be specified in the con- 
struction plans. Built-up girders of kiln- 
dried lumber are preferred over solid ones 
because they undergo less shrinkage. Built- 
up girders are usually made from two or 
more pieces of 2-inch stock. Splicing joints 
must be staggered and located over posts. 
For best results, the planks should be lami- 
nated by gluing. They may be fastened 
with either nails or bolts or a combination 
of both. Bolts should be of at least %-inch 
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FIGURE 3-16 Girder pockets require clear- 
ance at sides and end to provide air 
circulation. 


diameter, staggered and spaced no more 
than 20 inches apart. Two-piece girders are 
nailed from one side with 10d nails, stag- 
gered and 16 inches apart. Three-piece 
girders are nailed from both sides, using 
20d nails, staggered and spaced 30 inches 
apart. (See Fig. 3-17.) 


Floor Joists 


Floor joists are main supporting members 
which carry floor loads to the sills and 
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FIGURE 3-17 Arrangement and nailing details for built-up girders. 


girders. They must be of sufficient strength 
and stiffness to withstand the intended 
load with a minimum of deflection. Joists 
lacking the proper stiffness will cause nails 
to pop in walls and ceilings. They also 
cause an uneasy feeling for occupants 
walking across floors supported by such 
joists, because the floor tends to “give” 
under the load. Generally the joists are 
2 inches thick and either 8, 10, or 12 inches 
in depth. Joists are commonly spaced 16 
inches on center, but other spacings may 
also be used. Their size and spacing must 
conform to local building codes. 


Joist Layout. Joist assembly differs for 
platform and balloon framing. In platform 
framing the joists are nailed to the sill 
and header. In balloon framing the joists 
are nailed only to the sill. In balloon fram- 
ing the layout for the joists can be made 
directly on the sill, but for platform fram- 
ing it is more practical to make the layout 
on the header joist. The reason for this is 
clearly illustrated in Fig. 3-18. Joist layout 
is simplified if a joist rod is used. This is a 
long piece of wood with the joist spacings 
clearly marked on it. The markings are 
transferred to the header or sill (Fig. 3-19). 
The rod is also used to lay out the mark- 
ings on the girder and sill (or header) on 
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FIGURE 3-18 Joist assembly for platform and balloon framing. 
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FIGURE 3-19 A joist rod is used to layout joist positions. 
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the opposite wall. To avoid errors, the 
joist location is indicated with a vertical 
line and the letter “X” as in Fig. 3-20. If 
the joists are butted or continuous, the 
“X” is placed on the same side of the ver- 
tical line at the opposite wall. If the joists 
are lapped, the “X” marking is placed on 
the opposite side of the line. (See Fig. 
3-21.) Make all the markings using the 
square. The spacings at the corners differ 
when joists are lapped. For 16-inch joist 
spacings, there is a 1⁄2 inch difference 
between the first joist at opposite corners. 








LAPPED 
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BUTTED 
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™ sit GIRDER 
FIGURE 3-21 When joists are butted, the 
X marking is placed on the same side of 
the line. For lapped joists the marking is 
placed on opposite sides. 





FIGURE 3-20 Header marked 
for joist position. 





(See Fig. 3-22.) The locations for frame 
openings and doubled joists are also 
marked on the header or sill (Fig. 3-23). 


Installing Joists. The nailing pattern used 
for joists is important. Use three 16d nails 
when nailing through a header into the 
joist. Use two 10d nails when toenailing 
into the sill. Check the building code re- 
quirements for quantity and. size of nails, 
which may vary from one locality to an- 
other. If the lumber used for the joist has 
a crown (curve), place it with the crown 
up. When loaded, the crown will tend to 
straighten (Fig. 3-24). 

If the joists are butted, they are joined 
with overlay boards or metal plates made 
for the purpose. (See Fig. 3-25.) Lapped 
joists should overlap at least 4 inches. 
Fasten with 10d nails. 


Joist Assembly at Girders. There are vari- 
ous methods of fastening the joists at the 
girders and beams. The simplest method 
is to rest the joist on top of the girder 
(Fig. 3-26). To gain more headroom in a 
basement, the joists can be notched and 
made to rest on a ledger nailed to the 
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FIGURE 3-22 Spacing between header and first joist differs at opposite corners when 
joists are lapped. 
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FIGURE 3-23 Header markings for joists. Regular joist spacing is not altered. 


lower edge of the girder (Fig. 3-27). For the method of fastening differs from that 
flush ceilings under joists, stirrups or used for girders. In Fig. 3-29, a 2 X 4 nailer 
hangers may be used. These are shown in is bolted to the top of the beam. The 
Fig. 3-28. joists rest on and are toenailed to this 


When joists are joined to steel beams, piece. If headroom is a problem, the joists 
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FIGURE 3-24 Joist with crown should be 
installed with crown up. 


FIGURE 3-25 Overlay board is used to 
hold joists in line. 
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FIGURE 3-26 Lapped joists resting on Ų ) A 
girder. LEDGER 





FIGURE 3-27 Notched joists resting on 
ledgers. 
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FIGURE 3-28 Joists supported by stirrups. 
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FIGURE 3-29 Joists resting on steel beam. 


may be made to rest on a ledger bolted to 
the lower part of the beam (Fig. 3-30). 
For flush headroom, a steel plate may be 
welded or bolted to the lower edge of the 
beam. The joist is then made to rest on 
this (Fig. 3-31). The notching must clear 
the beam to allow for shrinkage. Instead 
of a beam with a steel plate welded to it, 
a wide-flanged beam may be used. The 
flange of this beam is wide enough to 
support joists (Fig. 3-32). 


Floor Frame Openings. When joists are 
cut through to make openings for stair- 
wells, chimneys and fireplaces, the floor 
frame is weakened considerably. To com- 
pensate for this, the shortened joists (called 
tail joists) are framed against doubled 
headers. These in turn are framed against 
doubled trimmers (Fig. 3-33). 

The nailing sequence for floor openings 
is important. The procedure described will 
permit end-nailing, thus eliminating toe- 
nailing (Fig. 3-34). It is important to 
note that joist positions are never altered 
to accommodate an opening. 
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S-BEAM 
FIGURE 3-30 Joist fastened to steel beam. 
The space around beam allows for joist 
shrinkage. 





FIGURE 3-31 


For flush ceiling, steel plate 
is bolted to S-beam to support joist. 


The opening sizes for stairwells will be 
included in the architectural drawings. If 
not, the length and width of the opening 
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FIGURE 3-32 Wide flange beam (W-beam) 
supporting flush joists. 
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FIGURE 3-33 Tail joists in floor 
frame. 
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FIGURE 3-34 Floor opening framing procedure eliminates need for toenailing. 


must be determined according to the floor- 
to-floor height, stair width, angle of slope 
and tread and riser sizes. See the section 
on stairs, for details. 


Doubled Joists. When a partition wall 
runs parallel to the joists, the joists sup- 
porting that wall must be doubled. The 
doubled joists may be spaced if the parti- 
tion is to carry conduit, ducts or pipes 
(Fig. 3-35). Use 2 x 4 spacer blocks be- 
tween the joists. 


Bridging. Studies made in recent years 
indicate that bridging is of doubtful value. 
This is especially so if the joists are fas- 
tened properly and the subflooring properly 
nailed. However, most codes require bridg- 
ing to be installed in mid-span at intervals 
not to exceed 8 feet. The bridging may be 
diagonal (also called cross-bridging) or 
solid. Diagonal bridging consists of 1 x 3 
or 1 x 4 lumber placed crisscross between 
the joists (Fig. 3-36). Time can be saved 
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FIGURE 3-35 Method of spacing joists 
when partition above runs in same 
direction. 


by cutting the pieces on the radial arm or 
miter saw. Set a gauge on the saw to in- 
sure that all pieces will be uniform. To 
Se a the as and eS of each 





FIGURE 3-36 Dona bridging of floor joists. 
(Credit National Forest Products Association) 
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piece, place two joist cutoffs on a flat sur- 
face. The length is not important, but 
both should be equal. Space them carefully 
so that they are the same as the joist 
spacing. Now place a piece of one-inch 
stock on edge diagonally, allowing the top 
edge to meet the corner of one block and 
the lower edge to meet the corner of the 
second block. Hold the stock firmly and 
mark the angular cuts from the underside 
(Fig. 3-37). Cut several pieces and check 
them against the joists. If they fit, cut the 
required number. 





FIGURE 3-37 Top: Method of laying out 
bridging template. Bottom: Bridging 
installed. 


Snap a chalk line across the top of the 
joists, then fasten the bridges to either 
side of this line. Start the nails, two at 





each end, into the bridges and then toenail 
them flush with the top of the joist. Do 
not drive the bottom nails until the floor 
is in place and shrinkage is no longer a 
problem. 

Solid bridging may be used instead of 
diagonal. It consists of solid lumber placed 
between each joist as shown in Fig. 3-38. 








FIGURE 3-38 Staggered solid blocking 
permits end nailing. 


To permit end-nailing into the blocks, the 
pieces can be staggered. There are disad- 
vantages to using solid bridging. The 
pieces must be very accurately cut and 
shrinkage can be the cause of loose joints 
later. 

Metal bridging is often used. It is easily 
installed and does not require precise 
cutting and fitting. Prongs in the steel 
strut are driven into the joist as shown in 


Fig, 3-39. 
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FIGURE 3-39 Compression type metal bridging is easily installed by hammering it into 


place. 


Overhangs. Often in residential construc- 
tion the carpenter will be confronted with 
problems in floor framing brought about 
by wall projections. These are usually for 
bay windows and second-story overhangs. 
If the projection runs in the direction of 
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FIGURE 3-40 Upper floor projection rests 
on double plate. Joists are extended. 


the floor joists, the joists are simply ex- 
tended, as in Fig. 3-40. If the extension 
exceeds 24 inches it may be necessary to 
use special anchorage for the joists at the 
opposite end. If the extension extends 
perpendicular to the joists, cantilever joists 
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FIGURE 3-41 Framing for upper floor 


when joists run parallel to lower wall. 
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are used. These are fastened to a doubled 
joist (Fig. 3-41). The inboard ends of the 
joists are supported by a ledger or joist 
hangers. Since the thrust is upward, the 
ledger is fastened along the top edge of 
the doubled joist. Under normal condi- 
tions, the cantilever joist should extend 
inward twice the distance of the overhang. 


Bathroom Floor Framing. Bathroom 
floors usually support heavier loads than 
other floors of the house, because of the 
weight of the fixtures and that of ceramic 
tiles, if used. The joists supporting a tub 
are usually doubled (Fig. 3-42). If the 
floor frame is lowered to accommodate 
the extra thickness of tiles set in cement, 
the joists may have to be doubled and per- 
haps spaced closer together (Fig. 3-43). 
Another method of framing the floor for 


tiles is shown in Fig. 3-44. The joists are 
chamfered at the top to lessen the chance 
of the concrete fracturing at the corners. 

Floor framing for entryways, kitchens, 
and other areas where slate, brick or heavy 
flooring may be used, is treated in a similar 
manner. 


Notching or Drilling Joists. It is often 
necessary to notch, drill or cut joists to 
accommodate plumbing, heating and elec- 
trical lines. The cutting or drilling must be 
done with care to prevent weakening of 
the structure. 

A joist must never be notched beyond 
a point one-third the distance from its end. 
Also, the depth of the notch should not 
exceed one-sixth the joist depth (Fig. 
3-45). Drilled holes must not exceed 2 
inches in diameter, nor should they be 


FIGURE 3-42 Doubled joist BATHTUB 
minimizes floor deflection under 
tub. 











BUILDING PAPER 


. 


CONCRETE 


FIGURE 3-43 Heavy tile floor 
supported by doubled joists. 
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FIGURE 3-44 Floor framing for ceramic tiles. 
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21” minimum distance 


FIGURE 3-46 
holes in joists. 


Allowances for drilled 


closer than 242 inches from the top or 
bottom edge (Fig. 3-46). If it becomes 
necessary to cut, drill or notch beyond the 
limits stated above, the joist must be re- 
inforced with scabs on both sides. In some 
cases it may be necessary to treat the area 
affected as a floor opening with tail beams 
and headers. In some situations it may 
be advisable to add another joist. 


e joist size increased by depth of notch 


effective joist depth 


maximum 1/6 joist depth 
maximum % of joist depth 


FIGURE 3-45 Joist notching allowances. 


2” maximum diameter 
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Subflooring 


The subfloor is placed over the joists and 
serves as a platform for the first floor. It 
supports the subsequent framing as well as 
the finish floor. The subfloor may consist 
of boards or plywood. 


Board Subflooring. Board subfloors may 


be laid out straight or diagonally. If laid 
out straight, the boards must be placed 
perpendicular to the joists. The finish 
floor must then be placed perpendicular 
to the subfloor. However, if the boards 
are placed diagonally, the finish floor may 
be applied parallel to or across the joists. 
Diagonally placed boards also have a brac- 
ing effect on the framing. If the home is 
to be of two or more stories, the subfloor 
boards should run in opposite diagonal 
directions on alternate floors. 

If strip flooring is to be used, the sub- 
floor boards should be one inch thick and 
not more than 6 inches wide. Except for 
end-matched boards, all joints must be 
over a bearing member (Fig. 3-47). Boards 
should be kiln-dried or thoroughly air- 
dried, as the use of green lumber will fre- 
quently cause squeaks and cracks. 
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FIGURE 3-47 Unless end matched boards 
are used, joint must fall over a joist. 


Boards are fastened with 8d nails. Use 
two nails for boards under 6 inches wide. 
For greater accuracy when laying boards 
diagonally, start the first board about 10 
feet from the corner. Mark and measure a 
point 10 feet along the header and end 
joists. This will establish the 45-degree 
diagonal. Align the first board with these 
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marks and nail securely (Fig. 3-48). Work 
outward away from the corner. The corner 
can be filled with short cutoffs which ac- 
cumulate as the work progresses. Leave a 
slight gap between boards to prevent rain- 
water from accumulating while the house 
is under construction. 
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FIGURE 3-48 First board of diagonal sub- 
floor should start at distance of 10 feet from 
corner. 


Plywood Subflooring. Because of its ease 
in handling and economy, plywood sub- 
flooring is extensively used in this country. 
Large sheet sizes reduce installation time 
and provide a strong, smooth surface suit- 
able for any type of finish floor. Normally, 
interior grade plywood is used for sub- 
flooring; however, if strip flooring is to be 
installed, plywood with an exterior glue 
line is recommended. Sheets 4 x 8 feet or 
larger are available in thicknesses of 1⁄2, ¥%, 
34, and 7% inches. Panels for subflooring 
are marked with rafter and joist spacings. 
For example, 32/16 is a typical marking on 
a sheet of 54-inch plywood. The 32 means 
that it is suitable for rafters spaced 32 
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inches on center. The 16 indicates the joist 
spacing permitted. The plywood thickness 
is determined by the floor load require- 
ments. 

Plywood is installed with the long di- 
mension of the panel, or outer plies, per- 
pendicular to the joists. The joints in 
adjacent rows must be staggered. If the 
first row is started with a 4 x 8-foot panel, 
the second row must be started with a 4 x 
4foot panel (Fig. 3-49). Lay the panels 
with the better face up and leave a 1⁄6- 
inch space at the ends and a ¥%-inch space 
at the sides. In humid or wet areas, double 
the amount of spacing at the joints. Use 
6d nails for ¥2-inch plywood and 8d nails 
for %- and 34-inch thicknesses. Space the 
nails 6 inches apart around the perimeter, 
and use 10-inch spacing along intermediate 
members. Snap chalk lines to locate joist 
centers. To speed up installation, auto- 
matic rfailers are often used to fasten sub- 
floors (Fig. 3-50). 


STAGGERED JOINT 





HEADER JOIST 


FIGURE 3-49 Plywood subflooring. 


Tongue-and-groove plywood can be used 
to lay a combination subfloor and under- 
layment surface. Use 1¥%-inch-thick ma- 
terial and lay it with a joint spacing of 
146 inch at ends and edges. The 1%th- 
inch panels are also used for floor systems 
with 4-foot-wide support spacings (Fig. 
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FIGURE 3-50 Automatic nailer in use. 


3-51). Nails should be spaced 6 inches 
apart. Use 8d common or 7d threaded 
nails. 


Glued Floors 


Newly developed adhesives permit the use 
of single-layer floors instead of the con- 
ventional two-layer system. The advan- 
tages of such a system include reduced 
labor and materials costs and elimination 
of squeaking and nail-popping. Floor stiff- 
ness is also increased by as much as 70 
per cent. When glued, the floor and joist 
become fused into an integrated T-beam 
unit. 

Use underlayment grade tongue-and- 
groove plywood with a thickness of 4, 
%8, or 74 inch. The outer plies (face grain) 
must run perpendicular to the joists. Use 
4 ¢-inch spacing at all joints. Apply a bead 
of glue to each joist to be covered by a 
panel. Repeat the procedure for each 
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FIGURE 3-51 Thick panels serve as com- FIGURE 3-52 Gluing underlayment with 
bination subfloor-underlayment. (American caulking gun. (American Plywood 
Plywood Association) Association) 


panel. For added stiffness, glue may also inches on center at all supports. Fig. 3-52 
be applied to the edge grooves. Secure the shows adhesive being applied with a caulk- 
panels with 6d annular-threaded nails, 12 ing gun. 


REVIEW QUESTIONS 


1. Name 3 types of house framing. Briefly describe each. 

2. Name some ways that termites can be controlled. 

3. The board that rests on the foundation wall and forms a bearing surface 
for walls and joists is called a ______.. It is fastened to the foundation 
wall with 

. What is a Lally column? 

. Why are built-up beams preferred over solid beams? 

. What is a “joist rod”? 

. Describe the nailing procedure for joist installation. 

. Describe 3 ways that joists may be fastened at girders. 

. Describe how joists are fastened to steel beams. 

10. Describe several ways of installing bridging for floor joists. 

11. What rules should be observed when notching or drilling joists? 

12. What two materials are used for subflooring? 

13. Describe the two methods of installing board subflooring. 

14. State the advantages of plywood subflooring. 

15. What are glued floors? 
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Wall framing includes the vertical studs 
and horizontal members which make up 
the exterior and interior walls of a struc- 
ture. The framing also supports ceilings, 
upper floors and the roof. The walls must 
be capable of supporting dead loads (the 
weight of the wall and other members 
which it supports) as well as live loads 
such as earthquakes and winds. The prop- 
erly designed wall will transmit all of 
these forces to the foundation. 

Conventional wall framing consists of 
nominal 2 x 4-inch studs spaced 16 inches 
on center (Fig. 4-1). However, 24-inch 
spacing is not uncommon, especially when 
thicker covering materials are used. The 
lumber used for wall construction must be 
sound, warp-free and reasonably dry. A 
moisture content of 15 per cent is ideal. 

A typical wall frame is shown in Fig. 
4-2. It consists of sole plates, studs, top 
plates, headers, cripples, trimmers and sills. 
A brief description of the various wall 
members follows. 
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Sole Plate. This is the lowest horizontal 
member of the wall. It supports the studs 
and is nailed through the subfloor into the 
floor joists and headers. 


Studs. Studs comprise the vertical mem- 
bers of a wall. They are made of 2 x 4’s 
and are spaced 16 or 24 inches on center. 
The center-to-center spacing allows the 
use of standard size wall panels. (See Fig. 
4-3.) | 

Studs that are shortened because of 
door or window openings are called cripple 
studs. They are spaced with the same 
center-to-center spacing as regular studs. 

Trimmer Studs are used adjacent to 
regular studs at door and window open- 
ings. They serve to stiffen the sides of the 
openings. They also bear the weight of 
the headers resting upon them (Fig. 4-4). 

Headers carry the load above door and 
window openings to the trimmers. They 
are usually made by nailing two pieces of 
2-inch stock with a spacer in between (Fig. 


TOP PLATES 


HEADER 


TRIMMER 


DOOR 
ROUGH 
OPENING 


FIGURE 4-1 Residential frame house under construction. 
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WINDOW 
ROUGH OPENING 


ROUGH SILL 





CRIPPLE STUD SOLE PLATE 


FIGURE 4-2 Typical wall frame section. Stud spacing is not altered for openings. 
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FIGURE 4-3 Modular stud spacing permits 
use of standard wall panels. 


4-5). The spacer is used to bring the 
header thickness to that of the stud on 
which it rests. The size of a header de- 
pends upon the load. Typical sizes are 
shown below. These are for outside walls 
in one-story buildings. Headers are placed 
on edge for maximum efficiency. 


OPENING HEADER 


SIZE (2 pcs. on edge) 
pie z2xq 
6/0” 2x6 
8’0” 2x8 
10’0” 2x10 
ree 2x2 


HEADER FINISH 
TRIM 


WALL COVERING 
OMITTED FOR 


CLARITY 


TRIMMER STUD 





FIGURE 4-4 Trimmer studs support load 
of headers. They also provide nailing 
surface for trim. 





2" STOCK 


ve" SPACER 16” ON CENTER 


FIGURE 4-5 Header construction for door 


and window openings. Spacers are used to 
increase thickness. 


When the load is extra heavy or the 
span especially wide, trussed headers may 
be used. They shrink less than wide solid 
wood headers —a common cause of plas- 
ter cracks on interior walls. Fig. 4-6 shows 
two types of trussed headers commonly 
used. 








FIGURE 4-6 Trussed headers are often 
used for wide openings. 


Another type of header for wide spans 
is the box type. As its name implies, it is 
built like a box with a ¥2-inch plywood 
skin glued to one or both sides of the 
frame (Fig. 4-7). Because of the light- 
weight construction, shrinkage is kept to 
a minimum. , 

As in all phases of construction, local 
building codes must be consulted for spe- 
cific requirements. 


Corner Construction 


There are various methods of forming 
corners for a wall frame. Three methods 
are shown in Fig. 4-8. In each method 
three studs are used, but in different con- 
figurations. In one, a filler strip is used to 
form the nailing surface for interior finish. 
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Ya" PLYWOOD 
GLUED & NAILED 


STIFFENERS 
24" O.C. 


FIGURE 4-7 A box header for wide spans. 
Design keeps shrinkage to minimum. 


In platform construction, where wall 
sections are usually preassembled, the 
corners are formed when the wall sections 
are raised into position. In this method 
the second stud is placed in the end wall 
spaced with 2 x 4 blocking. 

Another method is to build and erect 
the corner posts first. They are carefully 
plumbed, then used as a guide for plumb- 
ing the preassembled wall sections. With 
this method, however, the preassembled 
wall sections cannot be sheathed before- 
hand. 


intersecting Walls 


When a partition wall intersects an out- 
side wall, some means must be provided 
to tie the two walls together firmly. Also, 
corners must be formed to provide a nail- 
ing surface for the interior wall-covering 
material. Fig. 4-9 shows two methods of 
construction. In one, extra studs are placed 
on the outside wall. The partition is at- 
tached to these. In the second method, 
the stud spacing of the outside wall is 
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FIGURE 4-8 Three types of corner stud 
assembly: A, Standard outside corner; B, 
Special corner with lath filler; C, Special 
corner without lath filler. 
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FIGURE 4-9 Two methods of forming partition corners. 


maintained. Blocking and a backing board 
of 1 x 6 or 2 x 6 are installed to form the 
intersection. Anchorage must be firm in 
order to prevent air spaces and cracked 
plaster joints. 


Exterior Wall Construction 


As mentioned previously, two types of wall 
framing are commonly used — platform 
and balloon. Of the two, the platform 
method is the more popular. Balloon fram- 
ing is more practical. for two-story homes 
when stucco or other masonry exterior 
wall covering is used. It is not uncommon 
to have both methods employed in one 
house, however. The exterior walls may 
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consist of balloon framing and the garage 
may be platform-framed. 


Laying Out the Sole Plate. The first step 
involved in wall framing is the marking of 
the sole and top plates. The marking will 
show the location of the studs, rough 
openings, trimmers and cripple studs. 
Choose straight 2 x 4’s and place them 
around the perimeter of the structure on 
the subfloor. Let the side wall pieces align 
with the ends of the outside edge of the 
sill. If it is necessary to add 2 x 4’s to 
reach the end of the building, cut the 
plate at the center of a stud location. The 
end wall plates are placed between those 
of the side walls (Fig. 4-10). 

To prevent errors due to movement, 


y =|] 


ae 






FIGURE 4-10 Method of marking sole and top plates to construct wall shown above. 
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tack the 2 x 4’s to the subfloor. Use work- 
ing drawings to locate the studs, trimmers 
and cripples. Draw two lines 1⁄2 inches 
apart to represent each stud space. Mark 
the regular studs with an “X.” Use the 
letter “C” for cripples and “T” for trim- 
mers (Fig. 4-11). 


Ei 





FIGURE 4-11 The sole plate is marked to 
indicate location of studs. 


FIGURE 4-12 Stud spacing at end and side 
walls. 


Lamm LOCATION OF ROUGH OPENING 


INE 





If 16-inch stud spacing is used, the 
edge of the first stud will measure 1514 
inches from the outside corner of the 
frame. Thereafter, all intermediate studs 
will be 16 inches on center or 16 inches 
from edge to edge (Fig. 4-12). 

To minimize errors, lay out the center 
lines for doors and windows. Working 
from the center line, measure to each 
side one-half the opening width. This will 
indicate the inside edge of the trimmer 
stud. Next to this, lay out the regular stud 
(Fig. 4-13). Do not vary stud spacings 
because of openings. If necessary, add 
extra studs. Transfer the markings to an- 
other set of 2 x 4’s which will be used for 
the top plate. Repeat the procedure for 
the opposite and end walls. 


Stud Pattern. The stud pattern is used by 
the carpenter to increase efficiency and to 
prevent errors. It is usually made from a 
straight piece of 1 x 4 or 2 x 4 stock. It 





END WALL 


SIDE WALL 







p= ROUGH OPENING 


FIGURE 4-13 Rough openings are measured equally from center of opening. 


FIGURE 4-14 The stud pattern is marked 
with the various wall members. 


is marked off with the floor levels, ceiling 
heights, and door and window heights. 
Cross sections of the various members are 
shown full size. (See Fig. 4-14.) 

Markings should include the sole, rough 
sill, header and top plates. For platform 
construction, a 10-foot story pole is sufh- 
cient. For balloon construction, you will 
need one to extend past the top plate of 
the second story. 








FIGURE 4-15 Nailing sole plate to studs. 
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Building the Wall Sections. Use the stud 
pattern to mark off the length of the vari- 
ous stud members. Cut them to size and 
place them in approximate position on the 
subfloor. The subfloor must be clean and 
free of any obstruction. Place the sole and 
top plates on edge about 8 feet apart. Nail 
the sole and top plates to the regular 
studs as shown in Fig. 4-15. Use two 16d 
nails per stud. Before installing the door 
and window studs, nail the trimmers to 
them. Be sure to align the bottom edges 
carefully. 

After the regular studs and trimmers 
are in place, install the door headers, win- 
dow headers and window rough sills. Posi- 
tion them tightly in place, then fasten 
with 16d nails. Next, add the cripple studs 
above the doors and windows. Toenail 
the lower ends of the cripples to the 
headers with 8d box nails. The box nails 
have a thin shank and are less likely to 
split the wood. Install studs or blocking if 
needed for intersecting partitions. 
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FIGURE 4-16 Let-in braces are set flush 
and nailed to each stud. 


If exterior wall bracing is required, it 
should be installed as shown in Fig. 4-16. 
Use 1 x 4 lumber and notch the studs to 
allow the brace to lie flush with the studs. 
Temporarily tack the brace to the studs, 
then mark each stud. Remove the brace 
and cut the sides of the notch with a back 
saw. Use a chisel to remove the waste 
between the saw cuts. The brace is nailed 
at each stud. This is called “let-in” brac- 
ing. If 2-inch lumber is specified for the 
bracing, it is not let in. Instead, the 2-inch 
stock is cut diagonally to fit between each 
pair of studs. Each block is toenailed into 
place (See Fig. 4-17). 

Some workers prefer to install the 
sheathing after the wall frame is in place. 
Others find it more expedient to sheath 
the frame while it is flat on the subfloor. 
If the sheathing is installed before erect- 
ing, be sure the frame is square. Check the 
diagonals. If they are equal, the unit is 
square (Fig. 4-18). To insure that the 
frame remains square, tack it to the sub- 
floor. 


Erecting the Wall. Except for very large 


DIAGONAL BRACING 

















FIGURE 4-17 Block bracing is cut 
diagonally and toenailed between studs. 


sections, the work crew on hand can usu- 
ally erect the preassembled wall sections 
without the use of a crane. Before raising 
the section, install temporary braces at the 
ends. These will be used to plumb and 
support the wall. If the wall frame is not 
sheathed before raising, diagonal bracing 
should be applied to the outside to pre- 
vent the frame from swaying (Fig. 4-19). 

When the frame is in proper position 
and plumbed, fasten the temporary braces, 
then proceed to fasten the sole plate to 
the subfloor. Use 16d nails driven through 
the subfloor and into the joists. Follow 
the same procedure for each wall section. 


Partitions 
Partitions are installed after the exterior 


walls are in place. Common practice is to 
install only load-bearing partitions at this 
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FIGURE 4-18 Checking diagonals of wall fram 
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FIGURE 4-19 Erecting wall sections. 
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FIGURE 4-20 Partition sections are erected over chalk lines. 


time. Other partitions can be installed 
after the roof is in place and the structure 
has been made watertight. Load-bearing 
partitions are those running perpendicular 
to the ceiling joists. Non-load-bearing par- 
titions run parallel to the joists. 

Locate and mark the partitions on the 
subfloor by snapping chalk lines. Construct 
and install partitions as was done for the 
exterior walls (Fig. 4-20). Erect the long 
partition first, followed by the shorter 
cross partitions and closets. It is not neces- 
sary to use headers in non-load-bearing par- 
titions. Also, lighter construction may be 
utilized to keep costs down. 

When non-load-bearing partitions oc- 
cur between ceiling joists, they are secured 


to blocking nailed between joists as in 
Fig. 4-21. A 1X6 serves as a nailer for the 
ceiling covering material. Other methods 
of providing nailers for these partitions 
are shown in Fig. 4-22. 

After partitions are erected, cut away 
the sole plate between doors. Use a hand- 
saw and cut flush along the trimmer (Fig. 


4-23). 


Special Framing. Walls containing 
plumbing will require wider-than-normal 
studding and plates. For a wall containing 
a 4inch cast iron soil stack, use 2 x 6 
studding and plates. As an alternative to 
using heavier than 2 x 4 studs, some car- 
penters add wood strips to the edge of the 























FIGURE 4-21 
nonbearing partition to frame wall. 


Method of attaching 





pax CUT HERE pra 


regular studs to increase their thickness 
(Fig. 4-24). Figure 4-25 shows another 
method of constructing the wall. Here, the 
2 x 4 studs are turned sideways. Blocking 
is used between the two studs to add 
rigidity. 

There are occasions when floor joists 
must be notched or drilled. Care must be 
taken that these procedures do not affect 
the strength of the member. 

Heating and air conditioning also pose 
special problems for the carpenter. Fram- 
ing must allow for ducts and registers. If 
the ducts run from one floor to the next, 
the carpenter must align the studs for 
both floors. If a register does not come 
within a stud space, the stud will have to 
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FIGURE 4-22 Application of nailer when 
stud wall is at right angle to the joist. 


FIGURE 4-23 Sole plate is cut 
between trimmers for doorway. 


FIGURE 4-24 Furring being added to stud 
to increase wall thickness. 
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be cut and a header installed. The same 
applies for openings made for convectors, 
medicine chests and similar items. (See 
Fig. 4-26.) 

Blocking is used to support tubs as 
shown in Fig. 4-27. Backing is used to 
support various fixtures such as washbasins, 
toilet tanks, towel bars, and shelves. Wall 





FIGURE 4-26 Framing for medicine chest. 


2x4 STUD 


FIGURE 4-25 Framing for soil stack. 


backing may be installed by notching, as 
in Fig. 4-28, or with nailing strips (Fig. 
4-29). 

Walls combining masonry and framing 
must be built with care. Never let a wall 
frame rest on masonry. Use a header as 
shown in Fig. 4-30. The size of the header 
will depend on the span. 


FIGURE 4-27 Blocking for bathtub. 
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BACKING 





NAILER 
NOTCHED BACKING 
STUD 
FIGURE 4-28 Notched backing for fixture. FIGURE 4-29 Backing for fixtures attached 


to nailers. 
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FIGURE 4-30 A header is used to support wall frame above masonry. 
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Wall Sheathing 


Wall sheathing is used to cover the frame- 
work of a structure. It may consist of solid 
lumber, plywood, fiberboard or gypsum 
board. In addition to serving as a flat base 
for the outer covering material, it also 
minimizes air infiltration when properly 
installed. Some sheathing materials have 
insulating qualities. 

Wood sheathing consists of nominal 
one-inch boards in 6-, 8-, 10-, or 12-inch 
widths. The boards may have a square 
edge, shiplap or tongue-and-groove pat- 
tern, and they may be applied horizontally 
or diagonally. The boards are cut so the 
joints occur at the center of a stud. If 
end-matched boards are used, the joints 
need not be placed over a stud (Fig. 4-31). 





ator 





FIGURE 4-31 Application of 
sheathing. 


board 


Use two 8d nails at each stud for 6- or 
8-inch boards and three 8d nails for 10- 
and 12-inch material. When sheathing is 
installed diagonally, corner bracing is not 
required. The sheathing is installed diag- 
onally at a 45 degree angle with a direc- 
tion change at each corner. 


Plywood sheathing is widely used to- 
day. It is available in 4 x 8-foot and longer 
sheets. Installation time is reduced greatly 
when compared to board sheathing. Ply- 
wood is the strongest of the sheathing 
materials and is available with interior or 
exterior glue lines. Thicknesses range from 
54, inch to % inch, but the most com- 
monly used are the %,-inch and the %- 
inch panels. A minimum %-inch thickness 
is recommended when exterior finish is to 
be nailed to the sheathing. It may be ap- 
plied vertically or horizontally (Fig. 4-32). 
Greater stiffness is achieved when it is 
applied horizontally. Use 6d nails spaced 
6 inches apart at the edges and 12 inches 
along intermediate studs. 

Often plywood is used in combination 
with fiberboard or gypsum. In this appli- 
cation, the plywood is used vertically at 
the corners, and corner bracing is not re- 
quired. 

Several types of fiberboard, of various 
densities, are available for sheathing. Some 
of the materials used in the manufacture 
of fiberboards include wood pulp, sugar 
cane and cornstalks. They are pressed into 
flat boards either 1⁄2 or 25/32 inch thick, 
which are usually asphalt-impregnated to 
make them water-resistant. Fiberboard is 
available in 2 x 8, 4 x 8, and 4 x 9-foot 
sizes. The 2 x 8 boards are installed hori- 
zontally; the 4 x 8 and 4 x 9-foot boards 
are installed vertically. Use 11-inch roof- 
ing nails for the ¥2-inch boards and 134- 
inch roofing nails for the 25/32-inch 
boards. Space the nails 3 inches on center 
around the edges and 6 inches on center 
on intermediate studs. 

Corner bracing is needed for the hori- 
zontal application and for ¥-inch boards 
used vertically. Bracing is not needed for 
25/32-1nch material used vertically. 

Gypsum sheathing consists of fiberglass- 
impregnated gypsum sandwiched between 
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FIGURE 4-32 Plywood sheathing may be 
applied vertically or horizontally. 


water-repellent paper. Standard size sheets 
are 2 X 8, 4 X 8 and 4 x 9 feet by 1⁄2 inch 
thick. Gypsum sheathing is used like fiber- 
board and requires corner bracing. It is not 
suitable as a nailing base. 


Nonsheathed Walls. It is possible to 
eliminate wall sheathing entirely, provided 
that a proper, structurally sound sheet sid- 
ing is used. Generally, vertical applications 
do not require bracing, but horizontal 
sidings usually require let-in corner brac- 


ing. 
Ceiling Frame 


The ceiling joists are installed after the 
wall framing is completed. In addition to 
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providing a nailing surface for the ceiling 
finish material, they tie opposite walls to- 
gether and resist rafter thrust. Normally, 
they span the width of the house (Fig. 
4-33). However, there are occasions when 
the joists may run in two directions to 
reduce the length of the span. When this 
is done, a nailer must be installed above 
the double top plate which runs parallel 
to the joist (Fig. 4-34). 

Joist size depends on various factors 
such as span, spacing, load, and wood 
species used. If an attic is to be used for 
living quarters, the joist requirements 
would be heavier than for an unoccupied 
attic. Whenever possible, the joist spacing 
should be the same as for the rafters. This 
will make for stronger construction, since 
the joists can be nailed to the rafters as 
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FIGURE 4-33 Joists running the width of the 


house. 





ADD NAILER HERE 





JOIST 


FIGURE 4-34 A nailer is required when ceiling joists run in two directions. 


well as the top plate (Fig. 4-35). If a dou- 
ble top plate is used, it is not necessary to 
align the joists over studs. 

Joists are spliced or lapped over load- 
bearing partitions (Fig. 4-36). If the joists 
are lapped, use a spacer block between the 
two as shown in Fig. 4-37. This will permit 
straddling of the rafters. 

Flush beams are used to support joists 
when wide ceilings are not supported by 
partitions. A ledger strip along the lower 
edge of the joist may be used to maintain 
the flush ceiling (Fig. 4-38). Metal hangers 
or steel straps may also be used (Fig. 
4-39). 


In areas where high winds may occur, 
it is advisable to anchor the ceiling and 
roof frame. Fig. 4-40 shows a strap anchor 
used for this purpose. 

Often in low-sloping hip roofs, the joists 
running parallel to the edge of the roof 
may project beyond the rafters. To over- 
come this problem, stub joists are used 
(Fig. 4-41). Install them perpendicular to 
the regular joists. 

Openings in the ceiling frame are 
treated the same as they are in floor fram- 
ing. However, small openings for hatch- 
ways do not require doubled joists or 
headers. When making openings for dis- 
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FIGURE 4-35 Ceiling joists fastened to top 
plate and rafters. 
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FIGURE 4-36 Spliced joists. 
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FIGURE 4-37 Blocks are used to 
space lapped joists. 


BLOCKING 


appearing stairs, be sure to check rough of the unit, as sizes vary. Fig. 4-42 shows 
opening dimensions with the manufacturer a typical disappearing stairway. 
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FIGURE 4-38 Ledger strip supports joists FIGURE 4-39 Framing for flush beam. 
for flush beam. 
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METAL STRAP 


JOIST 


FIGURE 4-40 Metal strap is used to 
reinforce ceiling and roof frame. 


JOIST 


FIGURE 4-41 Stub joists used for 
low-sloping hip roof. 
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FIGURE 4-42 Folding stairs. 





REVIEW QUESTIONS 


SNM 


1. Name the parts of a typical wall frame. 
2 
3. Studs that are shortened due to window and door openings are called 


Spacings between studs are usually ____ or _________ on center. 


are placed adjacent to regular studs at the sides of openings 
to stiffen them. 


. What is the stud pattern? 
. Describe two ways of bracing an exterior wall. 
. Load-bearing partitions run _________ to the joists whereas non-load- 


bearing partitions run ________ to the joists. 


. Mention some uses for which special framing is required. 
. What materials are used for wall sheathing? 

10. 
11. 


Briefly describe wood sheathing. 
Compare the advantages of plywood sheathing over board sheathing. 


The roof covers and protects the structure 
and all members within. It must be 
strongly built to withstand the pressures 
of high winds, heavy rains and severe 
snowstorms, as well as to carry the weight 
of its own structural members. All framing 
parts must be calculated, measured and cut 
precisely for a snug, sound roof. Learning 
to use and applying the framing square 
will greatly simplify and speed up roof 
construction. 


Roof Styles 


The most common types of roof styles are 
shown in Fig. 5-1 and include the flat, 
shed, gable, hip, gambrel and mansard 
roofs. They vary from the simplest flat 
roof to the intersecting roof with unequal 
pitch, which is perhaps the most compli- 
cated to build. Often a combination of 
several styles is incorporated in one roof. 
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Flat Roof. In this type of construction, 
the ceiling joists support the roof-covering 
materials. To shed water, the roof is usu- 
ally made with a slight slope. Since the 
frame of a flat roof carries the ceiling and 
roof loads, construction must be sturdy. 


Shed Roof. This is similar to the flat 
roof. It is pitched in one plane and is often 
referred to as a lean-to. It may be free- 
standing or it may lean against another 
part of a structure, as in the case of a 
porch. 


Gable Roof. The gable roof is a simple 
roof consisting of two straight slopes rising 
and meeting at the ridge. The triangular 
wall thus formed at each end is called a 
gable. 


Hip Roof. This consists of four sloping 
sides which rise to meet at the ridge. If 
the plan of the structure is square, all four 
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FIGURE 5-1 Six basic roof styles. 


sides meet at the ridge to form a pyramid 
roof. 


Gambrel Roof. The gambrel roof is a 
variation of the gable roof. It has two 
slopes on each side; the lower slope is 
steeper than the upper. 


Mansard Roof. ‘This is a variation of the 
hip roof. It has two slopes on each of 
the four sides. As in the gambrel roof, the 
lower slope is steeper than the upper. 


Roof Frame Members 


The basic roof frame consists of the plate, 
common rafters, and the ridgeboard. These 
are the members which make up the sim- 
ple gable roof. The more complex hip 
roof will also contain hip, valley and jack 
rafters. Fig. 5-2 shows the various members 
of the roof frame. The parts are described 
as follows: 

Ridgeboard (also called ridgepole) : the 


horizontal member at the top of the roof 
(the ridge) to which the sloping members 
(rafters) are fastened. 

Plates: the top horizontal members of 
the walls, on which the sloping members 
(rafters) rest. 

Common Rafters: those members ex- 
tending from the plate to the ridge, at 
right angles to both. 

Hip Rafters: the outside corner rafters 
which extend diagonally from the plate to 
the ridge. 

Valley Rafters: the inside corner rafters 
between two intersecting roof surfaces. 
They extend diagonally from the plate to 
the ridge. 

Jack Rafters: These are similar to com- 
mon rafters with one end cut off at an 
angle to fit against hip or valley rafters. 
When cut at the upper end to fit the hip 
rafters, they are called hip jacks. When 
cut at the lower end to fit the valley rafters, 
they are called valley jacks. 

Cripple Jacks: When both ends of a 
rafter are cut to fit against hip and valley 
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FIGURE 5-2 Roof frame members. 







JACK RAFTER 


rafters, the shortened rafter is designated 
a cripple jack. 

The various cuts made in a common 
rafter are shown in Fig. 5-3. These consist 
of the following: 

Ridge Cut. This is the top or vertical 
cut, which rests against the ridgeboard. 

Bird’s Mouth. This is a notch cut at the 
lower end of a rafter. It consists of a seat 
(level or horizontal) cut and a plumb 
(vertical) cut when the rafter has a tail 
and extends beyond the plate. Reminder: 
In carpentry, “plumb” refers to the verti- 
cal plane and “level” refers to the hori- 
zontal plane. 

Heel. When the rafter does not extend 
past the top plate, a plumb cut is made in 
line with the outside edge of the plate. 
This is called the heel (Fig. 5-4). There- 
fore, a rafter without an overhang has a 
seat and heel cut. However, a rafter can 
also be made without a heel. 

Tail. This is that portion of a rafter 
extending beyond the building line. The 
measurement of the rafter does not in- 
clude the tail when laying out the rafter. 
Additional cuts made in hip and valley 


RIDGE BOARD 


VP 


VALLEY RAFTER 


rafters are side cuts, also referred to as 
cheek cuts (Fig. 5-5). 

In roof frame layout, the terms com- 
monly used are span, run, rise, length of 
rafter and pitch. As shown in Fig. 5-6, the 
span is the distance between two opposite 
walls, measured from the outside of the 
plates. The run is the horizontal distance 
from the outside of one plate to the center 
of the ridge. Generally it is equal to one- 
half the span. If the ridge is not centered 
between two walls, the run will be less or 
more than half the span. When compared 
to the nght triangle (Fig. 5-7) the run is 
the same as the base of the triangle. 

The unit rise is expressed as the number 
of inches a roof rises for every foot of run. 

The total rise is the total distance the 
rafter extends above the plate. It is mea- 
sured vertically and is comparable to the 
altitude of the triangle. 

The unit length of a rafter is the line 
length of the rafter for every foot of run 
and unit of rise. 

The length of a rafter is the shortest 
distance between the outside edge of the 
plate and the center of the ridge line. 
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FIGURE 5-3 Cuts of the common rafter. 
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FIGURE 5-4 Rafter without overhang. 






HEEL 


RAFTER 






TORIPLAMES J 7 





OVERHANG s 
FIGURE 5-5 Left, side or cheek cut. Right, 


SIDE CUT tail of rafter. 
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FIGURE 5-6 The basic terms used in rafter layout. 


k BASE o 
(TOTAL RUN) 


FIGURE 5-7 Relation of right triangle to 
the common rafter. 


Multiplying the unit length by the number 
of feet of run will give the rafter length. 


Pitch and Slope. The pitch of a roof is 
the ratio of the rise to the span, and is 
always indicated as a fraction. For exam- 
ple, a roof with a 6-foot rise and a 24-foot 
span will have a % pitch. This is arrived 
at by the formula 








Rise ; 
= Pitch 
Span 
6 — 
aah = 4 pitch 








HYPOTENUSE 
(LINE LENGTH) 


ALTITUDE 
(TOTAL RISE) 





A 4-foot rise and the same span would re- 
sult in a 4% pitch. 





Slope is the ratio of rise to run. It is 
expressed in architectural drawings with 
a symbol, shown in Fig. 5-8. You will note 
that the rise in inches is indicated for 
every foot of run. Thus, the roof illustrated 
has a 6 in 12 slope, which means that it 
rises 6 inches for every 12 inches of run. 
Some common roof pitches and slopes are 
shown in Fig. 5-9. 
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FIGURE 5-8 Triangular symbol is used to denote slope. 


FIGURE 5-9 Common roof pitches. 


Fundamentals of Roof Framing 


Roof framing involves the understanding 
and application of the principles of the 
right triangle. The carpenter with a knowl- 
edge of geometry will have little difficulty 
in visualizing the various rafters in roof 
framing. Geometry deals with the mea- 
surement of points, lines, planes and angles 
as they relate in space. In essence, the 
carpenter is making practical use of this 
branch of mathematics. However, while it 
is possible to lay out a roof mathematically, 





_l2" RISE PER 12" RUN _ 

_10" RISE PER 12" RUN _ 

__6" RISE PER 12" RUN _ 
4" RISE PER 12" RUN 


PLATE 


it would not be practical to do so. Instead, 
the carpenter makes use of the framing 
square. It eliminates much of the mathe- 
matical calculations otherwise involved in 
framing layout and is used to determine 
rafter lengths as well as top, bottom and 
side cuts. (For a refresher on the framing 
square, refer to the section on this tool in 
Chapter 1.) 

You will recall that the framing square 
is made in the form of a right angle with 
two legs. The wider and longer of the 
two legs is called the body or blade and 


130 Roof Framing 


the narrower leg is the tongue. The body 
represents the base of a right triangle, and 
the tongue is the altitude. If the ends of 
the legs, A and C, are connected, this will 
form the hypotenuse of the triangle (Fig. 
5-10). In rafter layout, the base is used as 
the unit run and the altitude as the unit 
rise. The hypotenuse is equivalent to the 
line length of the rafter. 


Cc 






HYPOTENUSE 
TONGUE (LINE LENGTH) 
(RISE) ~~ 


= -n —N 
BODY 
(RUN) 

FIGURE 5-10 The framing square serves 


as a right triangle. 


Top and Bottom Cuts. The top or plumb 
cut (also called ridge cut) is the cut at 
the upper end of the rafter where it rests 
against the ridgeboard (or the opposite 
rafter if there is no ridgeboard). The bot- 
tom or heel cut is at the lower end of the 
rafter which rests on the plate. The top 
cut is parallel to the center line of the 
roof and the bottom cut is parallel to the 
plane of the plates. The top and bottom 
cuts are therefore at right angles to each 
other. To obtain the top and bottom cuts 
of the common rafter, use 12 inches on 
the body (unit run) and the unit rise 
(rise per foot of run) on the tongue of 
the framing square. (Note that the unit 
run for any common rafter or jack rafter 
is always 12 inches or one foot.) Place 
the square on the rafter and align the 12- 
inch mark on the body and the unit rise 
on the tongue with the edge of the rafter. 


A line drawn along the tongue edge will 
give the top or vertical cut (ridge cut) 
and a line drawn along the body will give 
the horizontal or bottom (seat) cut. (See 
Fig. 5-11.) 


Rafter Table. The table stamped on the 
face side of the square gives the line length 
of various rafters (Fig. 5-12). To find the 
unit line length of a common rafter, refer 
to the inch marks along the outer edge of 
the square body. Then refer to the tables, 
remembering that these marks represent 
the rise in inches of a rafter per foot of 
run (unit rise). For example, to find the 
line length of a common rafter where the 
run is 10 feet and the rise is 6 inches per 
foot of run, look at the 6-inch mark along 
the outer edge of the body of the square. 
Directly under the 6 in the first row, 
marked “length of common rafters per 
foot of run,” you will note the figure 13.42. 
This means that for each foot of run, the 
line length of the rafter is 13.42 inches. 
Therefore, since the run is 10 feet, the 
length of the common rafter is obtained 
by multiplying 13.42 by 10 as follows: 


13.42 x 10 = 184. 20inehes 


Aae = 11.183 feet or 11-234 6” 

The figures in the rafter table represent 
the hypotenuse of a right triangle. You can 
check this by placing a straightedge across 
the framing square so that it crosses the 
12-inch mark on the body and the 6-inch 
mark on the tongue. If you measure across 
these points you will find that the hypo- 
tenuse is 13.42, the same as the figure 
printed under the 6-inch mark on the 
rafter table. 


Measure Line. The measure line ob- 
tained from the rafter table is the length 










UNIT RISE RIDGE CUT 


(PLUMB) 


SEAT CUT (LEVEL) 


UNIT RUN (12’) 















= 
DIFF IN LENGTH OFJACKS I6 INCHES CENTERS 28 STANLEY 
an O J] o O a No. R100 
SIDE CUT OF JACKS USE © 
te ne HIP OR VALLEY ql 





Fundamentals of Roof Framing 131 


FIGURE 5-11 Seat and ridge cuts are laid 
out with the framing square. 


1 
















FIGURE 5-12 Rafter table of the framing square gives unit lengths. 


of the common rafter from the outside 
corner of the plate to the center of the 
ridge (Fig. 5-13). It is an imaginary line 
and its position on the rafter is deter- 
mined by the length of the seat cut. Fig. 
5-14 shows how the length of the seat cut 
can alter the position of the measuring 
line on the rafter. Note that this line is 
not the true length of the rafter and is 


used only in layout. The true length is ob- 
tained by subtracting one-half the thick- 
ness of the ridgeboard. (See Fig. 5-15.) 
If the rafters are installed without a ridge- 
board, then the measure line can be con- 
sidered the actual length. 


Rafter Sizes. The cross-section size of 
rafter stock depends on several factors. 
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FIGURE 5-13 Figure from table gives measure line of rafter. 


MEASURE LINE 


RAFTER 


FIGURE 5-14 Position of the measure 
line on the rafter depends on the size 
of the seat cut. 


LENGTH OF MEASURE va 
LINE DOES NOT CHANGE SEAT CUT 
REGARDLESS OF POSITION 
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RIDGE 


HALF THE 
THICKNESS 
OF RIDGE 


FIGURE 5-15 The true length of the rafter 
is obtained by deducting one half the ridge 
thickness. 


The length, spacing and load must be 
considered. Usually this will be deter- 
mined by the architect, and the carpenter 
needs only to check the specifications. 
Sizes may vary from 2 x 4 up to 2 x 10. 


Rafter Layout. The standard practice in 
laying out common rafters is to make a 
master pattern. This is then used to mark 
the required number of rafters. Be sure to 
choose a straight, flat piece of stock for 
the rafter pattern. 

Using the figures of the previous exam- 
ple, where the line length of the common 
rafter is 11’-234 6” feet long and the unit rise 
is 6 inches, proceed as follows: Locate 
points A and B on a measure line to indi- 
cate the length of the rafter. Position this 
line according to the length of the seat 
cut as explained previously. Apply the 
square with the 12-inch mark of the body 
coinciding with point A. Set the 6inch 
mark of the tongue on the measure line 
and draw a line along the body to form 
the seat cut (Fig. 5-16). For the top cut, 
slide the square, still positioned to the cut 
of the roof, so the tongue coincides with 
point B. Draw a line along the tongue to 
form the top or plumb cut. The term “cut 


| |— 
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FIGURE 5-16 Laying out seat with square 
set to cut of roof. 


of the roof” means that the square is 
placed on the edge of the stock with the 
tongue and body marks corresponding to 
the rise and run of the roof. The addition 
of the tail and deduction for the ridge 
thickness will be discussed later. The 
above method makes use of the rafter 
tables. Another method of laying out 
rafters is called the step-off or step-and- 
repeat method. 
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FRAMING 
SQUARE 


FIGURE 5-17 


IMAGINARY Za 


If the framing square were large enough, it would not be necessary to use 


the step-off method to layout top and bottom cut. 


Step-Off Rafter Layout. If the framing 
square were large enough, it could be 
placed on the rafter and both top and bot- 
tom cuts could be marked off quite sim- 
ply (Fig. 5-17). Of course this is not prac- 
tical, so the conventional framing square 
is used in step-off fashion. The number of 
steps or positions used depends on the 
number of feet in the run. For example, 
if the run is 4 feet, the square would be 
stepped 4 times, as in Fig. 5-18. For a run 
of 12 feet, the square would be reposi- 
tioned 12 times. 

Assume that the roof has a span of 13 


FIGURE 5-18 For a four foot run the 
square is stepped four times. 


feet and a unit rise of 9 inches. It also has 
a 14-inch overhang and a 2 x 6 ridgeboard 
(Fig. 5-19). The total run (which is one- 
half the span) will be 6 feet 6 inches. 
Support the stock on a pair of saw- 
horses and position the square to the cut 
of the roof. In our example, set the 9-inch 
mark on the tongue and the 12-inch mark 
on the body. Place the square toward the 
left end of the stock. To insure that the 
square is kept in this position firmly, spe- 
cial framing clamps are available (Fig. 
5-20). These must be carefully set so that 
the rise and run marks on the outer edge 


UNIT 
LENGTH 





UNIT 
RUN (12”) 
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FIGURE 5-19 Rafter detail for step-off 
layout. 











X 


RIDGE 2 x 6 


RAFTER 





FIGURE 5-20 Adjustable gauge clamps are bd 
fastened to square with knurled screws. ARRON as a ERS 


of the square will be aligned with the line represents the center-line of the ridge. 
edge of the stock. Since the run contains 6 odd inches (6 

With the square in position, use a feet 6 inches total), mark off the odd unit 
sharp pencil to draw the top cut (plumb) next. Do this by measuring 6 inches along 
line along the tongue (Fig. 5-21). This the body and place a mark on the stock. 
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TOP CUT 


RAFTER 


FIGURE 5-21 With square set to the cut 
of the roof, mark the top cut along the 
tongue. Position 1. 


This measurement is made perpendicular 
to the ridge or plumb line (Fig. 5-22). (If 
the odd unit were 442 inches, you would 
simply place the mark 4/2 inches from the 
plumb line.) 






t 
ODD UNIT 


RAFTER 


FIGURE 5-22 Step off the odd unit (6 
inches) by moving the square to position 2. 


The full units are marked off next. 
Move the square (still set to the cut of 
the roof) along the stock until the tongue 
is even with the 6-inch odd unit mark. 


Draw a line along the body at the edge of 
the stock. This is the first of the full units. 
Repeat this procedure as many times as 
there are feet of run. In our example this 
would be 6 times (Fig. 5-23). The 12-inch 
mark on the body of the last position (#7 
in figure) represents the building line. Pro- 
ceed to complete the rafter layout as ex- 
plained in the diagram. 

The bird’s mouth is required when the 
rafter has an overhang or tail which ex- 
tends beyond the plate. It consists of a 
plumb and a level cut. The level cut forms 
the seat and rests on top of the plate; the 
plumb cut aligns with the building line; 
and together the two form the bird’s 
mouth. The plumb cut when extended up- 
wards becomes the heel. If the rafter lacks 
an overhang, the heel cut becomes the end 
of the rafter (Fig. 5-24). 

As the heel dimension is increased, the 
seat measurement decreases. The size of 
the heel dimension is usually increased if 
greater strength is required because of an 
oversized tail or overhang. Since the ridge 
plumb cut and heel cut are parallel to 
each other, the heel dimension can be 
altered without affecting the pitch or 
shape of the roof. This is shown in Fig. 
5-25. 


Overhang Layout. The tail or overhang 
of the rafter is the part which extends be- 
yond the building line. It is treated as an 
addition to the rafter length. The amount 
of overhang is always given as a projec- 
tion from the building line. Therefore, the 
projection is considered the run of the 
overhang (Fig. 5-26). 

Tail ends can be made in a variety of 
profiles. The most common are the square 
cut, plumb cut, and a combination of both 
(Fig. 5-27). Lay out the overhang by tak- 
ing the measurement from the plumb or 
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BUILDING LINE~ 


TAIL CUT 


FIGURE 5-23 After odd unit is laid out, move the square six full units (12 inches each) 
to position 7. The 12-inch mark indicates the building line (heel). Move the square an- 
other full unit to position 8. Layout the plumb line for the bird’s mouth. Determine the 
height of the heel (2”) then move the square back to position 9. Layout the seat cut. 
This will form the bird’s mouth. From the building line, move the square 14” to position 
10, then lay out the tail cut. 


FIGURE 5-24 If the rafter lacks an 
overhang, the plumb cut is extended 
upwards to form the heel. 
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FIGURE 5-25 Altering the heel dimension 
will not affect the slope of the rafter. 





FIGURE 5-27 Three variations of tail cuts. 
Left, square; center, plumb; right, 
combination of level and plumb. 


heel cut. Start with the full unit if the 
overhang is 12 inches or more, then add 
the odd unit. In our example, the over- 
hang is one foot 2 inches, Fig. 5-28. 
Shortening the Rafters at the Ridge. 
In a roof without a ridgeboard, the two 
opposing rafters would meet at the center 
as in Fig. 5-29. With a ridgeboard, the 
ends of the rafters must be cut an amount 


TAIL CUT 


PROJECTION él 





FIGURE 5-26 The overhang is measured 
from the building line to the tail cut. 


equal to one-half the thickness of the 
ridge board. This cut is made parallel to 
the first line drawn on the rafter. It is 
measured at right angles (perpendicular) 
to the plumb line (Fig. 5-30). Since the 
ridgeboard in our example is 2 X 6 (which 
is 1⁄2” x 5⁄2” actual size), the amount 
of shortening is 34 inch. 

After the layout is completed, carefully 
cut the pattern to size. Nail short blocks 
near each end of the pattern to serve as 
guides when marking the rafters (Fig. 
5-31). 

Before marking and cutting all of the 
required rafters, cut two only and check 
them for accuracy. Install them tempo- 
rarily and make sure they meet at the ridge- 
board when fully seated on the plate. Also 
check the total rise, which should equal 
that on the specifications. 

The remaining rafters are now marked 
and cut. Use only the master template for 
marking. The use of a power saw to cut 
the rafters speeds the work and makes for 
greater accuracy. Various tools may be 
used for cutting. The radial-arm saw is 
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FIGURE 5-28 Overhang layout. 


FIGURE 5-29 Shortening allowance for 
ridge thickness is not required when rafters 
meet without a ridge board. 
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FIGURE 5-30 Shortening for ridge is e ROE 
measured perpendicular to plumb line. (34" tor 2" STOCK) 
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RAFTER PATTERN 


FIGURE 5-31 
rafter layout. 


Pattern simplifies duplicate 


excellenf for this purpose. Work may be 
ganged and special cutter heads may be 
used to cut the bird’s mouth in one pass. 
Ridge and tail cuts are also efficiently cut 
on this machine. 

When rafters are cut on the job, most 
carpenters prefer to use the portable saw, 
as shown in Fig. 5-32. After cutting, the 
rafters should be placed against the frame 
of the structure so they will be readily 
available. 


Installing the Common Rafter 


The gable roof is the easiest of the pitched 
roofs to install. After all common rafters 
are cut, stock for the ridgeboard is chosen. 
This should be straight, true, and free of 
defects. If more than one length is re- 
quired, locate the joints so they occur at 
the center of a rafter. Except for roofs with 
extended rakes, the total length of the 
ridgeboard in a gable roof is equal to the 


RAFTER STOCK 


GUIDE BLOCK 
ae 


length of the roof measured from plate to 
plate. 

Rafter locations are marked on the top 
plate and ridgeboard. If the rafter spacing 
is the same as that for the ceiling joists, 
the rafters will be installed adjacent to 
each joist. Usually, the ceiling joists are 
spaced 12 inches on center and rafters 16 
inches on center. In such cases, the rafters 
and joists will coincide at 4-foot intervals 
(Fig. 5-33). 

Select flat, straight rafters for the gable 
ends. Nail a rafter to the plate while an 
assistant supports the free end. Do the 
same for the opposite rafter, then nail 
the top ends of the rafters to the ridge- 
board. If the ridgeboard is to be pieced 
because of its length, do not join the sec- 
tions beforehand. It will be easier to work 
with the shorter lengths. Install another 
pair of rafters about 12 feet from the end. 
Plumb the rafters and install temporary 
bracing. Continue to install the interme- 
diate rafters in pairs. One rafter in each 
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FIGURE 5-32 Rafters are cut with portable saw and stacked agai 


en 


nst frame. 
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FIGURE 5-33 When joists are spaced 12” on center and rafters are 16” on center, joists 
and rafters will meet at each third rafter. 


pair is face-nailed through the ridgeboard end nailing and 8d box nails for toenailing. 
(Fig. 5-34). The opposite rafter is toe- The box nails, being thinner than com- 
nailed to the ridgeboard. Use 16d nails for mon nails, will have less tendency to split 
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FIGURE 5-34 In each pair of rafters, the 
first is face nailed, the second must be 
toenailed. 


the lumber. When a rafter falls adjacent 
to a joist, it is nailed to both the joist and 
the plate (Fig. 5-35). For added strength, 
framing anchors may be used (Fig. 5-36). 
In high-wind areas, framing straps are also 
utilized. 

In hurricane-prone areas, the roof frame 
may be braced, as in Fig. 5-37. Here, the 
braces act as trusses, thus reducing the 
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FIGURE 5-35 Each rafter is nailed to adjacent joist and top plate. 
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TOENAILED 


span of the rafters. Collar beam ties are 
also used to reinforce the roof frame. (See 
Fig. 5-38.) In uninhabited attics, the collar 
beams are made of 1 x 6 stock and nailed 
to every fourth rafter. If the attic may 
eventually be used as a dwelling room, the 
beams should be 2 x 4’s or 2 x 6’s and 
placed at each rafter, where they can serve 
as ceiling joists. 
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FIGURE 5-36 Framing anchors. 
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FIGURE 5-37 


FIGURE 5-38 Installing collar ; 
beam ties. = 
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Framing the Gable End. The gable end 
studs are installed flush with the end wall 
plate. To do this, the top of each stud 
must be notched to fit around the rafter, 
as shown in Fig. 5-39. Align the studs with 
those in the wall below. If a window is to 
be installed in the gable end, measure one- 
half the rough opening width at each side 
of the gable center. Start the first studs 
outside these marks. Space the balance of 
the studs at the regular interval. Mark 
the diagonal line by tracing along the 
underside of the rafter. Be sure to hold the 
stud plumb when marking. If the end 
rafter is bowed or crowned, install tempo- 
rary braces to straighten it while measur- 
ing and installing the gable studs. 

The studs of the gable end wall have a 
common difference as they decrease in 
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FIGURE 5-39 Framing at gable end. 


length. The difference between two adja- 
cent studs will be the common difference 
for all the other studs. Lay out the remain- 
ing studs by increasing or decreasing each 
succeeding stud by this amount. Nail the 
studs flush with the end plate and rafter. 
Use 8d box nails at the plate and 16d 
nails at the top. 

When the roof plans call for a gable 
overhang (extended rake), the end rafter 
is supported by short lookouts. These are 
constructed as shown in Fig. 5-40. 





FIGURE 5-40 Framing for overhang at 
gable end. 


The Hip Roof. The hip roof may be 
described as a gable roof sliced diagonally 
at each end in a plane lying downward 
and outward from the ridge. The line 
formed where the two sloping sides meet 
is called the hip. The corner rafters of 
such a roof are called hip rafters. The hip 
rafter is shown in the plan view of Fig. 
5-41. The hip roof may be of equal or un- 
equal pitch. In the equal-pitch roof, both 
slopes are equal, In the unequal-pitch roof, 
the slopes differ. In the plan view of an 
equal-pitch roof, the diagonal of the square 
represents the hip rafter (Fig. 5-42). The 
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FIGURE 5-41 


DIAGONAL OF 12-INCH 
SQUARE 16.97” (17 INCHES) 


Buti EA, ———| 
FIGURE 5-42 The diagonal of a 12-inch 


square represents the unit run of the hip 
rafter. 
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Plan view of hip roof with parts listed. 


sides of this square are 12 inches and 
represent the unit run of a common rafter. 
The diagonal measures 16.97 inches. Thus, 
the run of the hip rafter is 16.97 inches 
for every foot of run of the common rafter. 
Because the number 16.97 is so close to 
17, the run of the hip rafter is said to be 
17 inches. The relative position of the hip 
rafter is shown in the square prism (Fig. 
5-43). 

When laying out the hip rafter, the 
procedure for the common rafter is fol- 
lowed, except that the 17-inch mark is 
used on the body of the square instead of 
the 12-inch mark. (See Fig. 544). Because 
of the added load on hip and valley rafters, 
they should be at least 2 inches wider than 
common rafters. The extra width also pro- 
vides a full bearing surface for the side 
cuts of the jack rafters. 
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SQUARE PRISM 


ALTITUDE 





BASE 


FIGURE 5-43 





17’ MARK 


FIGURE 5-44 The unit run for the hip 
rafter is 17 inches. 


The odd unit for a hip rafter is found 
by letting the extra inches equal the sides 
of a square. The diagonal measurement of 
that square will be equal to the actual odd 
unit dimension, which is added to the 
length of the rafter, as shown in Fig. 5-45. 
Note that the measurement is made per- 
pendicular to the tongue. 

The framing square’s tables may also 
be used for laying out the hip rafters. The 
second line of the rafter table is stamped 
“Length of hip or valley per foot run.” 


PLATE 


Rafter parts as 
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RUN OF 
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related to the square prism. 


The figures under the inch mark indicate 
the length of the hip or valley rafter per 
foot run of the common rafter. To find 
the length of the hip rafter, multiply the 
figure given in the table by the number of 
feet of run in the common rafter. For ex- 
ample, find the length of a hip rafter 
where the span is 10 feet and the unit 
rise is 8 inches. Locate the inch mark on 
the outer edge of the body which corre- 
sponds to the unit rise of the roof (Fig. 
5-46). Under the 8-inch mark, on the sec- 
ond row, we find the number 18.76. Multi- 
ply this number by 5 (the run of a 10-foot 
span ) to obtain the hip rafter length. Thus 
18.76 x 5 = 93.80 inches, This is the 
length of the hip rafter. To obtain the 
answer in feet, divide 93.80 by 12, as fol- 
lows: 


93.80 
Eog = 7.81 feet or 7’-934” 


Ridge of Hip Roof. The true length of 
the ridge of a hip roof is equal to the 
center-to-center distance between the first 
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FIGURE 5-45 The odd unit for the hip rafter is found by measuring the diagonal 
of a square whose sides equal the odd inches in the run of the common rafter. 
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FIGURE 5-46 Rafter table gives hip rafter length per foot of run. 


and the last common rafters along the side 
of the roof. This is the same as taking the 
length of the roof and subtracting the 
span. However, for practicability, the ridge 
is made to extend to the ends of these 
rafters, as shown in the plan view in Fig. 
5-47. This may be expressed as follows: 
The length of a hip roof ridgeboard is 
equal to the length of the structure minus 


the span plus the thickness of the common 
rafter. If the length of the structure (from 
outside of plate to outside of opposite 
plate) is 22 feet, the span 10 feet, and the 
common rafters are 2 X 6, then the ridge- 
board length will be 12 feet 1% inches 
(thus 22’ minus 10’ plus 142”). The 1% 
inches represents the thickness of the com- 
mon rafter, which in our example is a 2 x 6. 
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FIGURE 5-47 When the ridge of a hip roof is framed to the common rafters, the thickness 
of one rafter is added to the theoretical length to find the actual length of the ridge. 


Shortening the Hip Rafter 


All measurements are taken from the true 
ridge length. It is therefore necessary to 
shorten the hip rafters, because the ridge 
extends past its true length. In the equal- 
pitch roof, the hip intersects the ridge at a 
45-degree angle. Therefore, the shortening 
at the ridge must be equal to one-half the 
45-degree thickness of the ridge, when the 
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FIGURE 5-48 Method of shortening the 
hip rafter. 


PLUMB CUT 
LINE 


hip rafter is joined directly to the ridge- 
board. If the hip rafter is joined to two 
common rafters at the ridge as in the 
“tripod” method (Fig. 5-48), the shorten- 
ing must be equal to one-half the 45-degree 
thickness of the common rafter. Always 
measure perpendicular to the plumb line 
and draw the shortening line parallel to 
the plumb cut (Fig. 5-49). 





Ve THE 45° THICKNESS OF 
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FIGURE 5-49 Shortening must be 
measured parallel to the plumb cut. 


Side Cut of Hip Rafter. In addition to 
the shortening, side cuts are also necessary 
to permit the hip rafter to fit between the 
common rafters. Although the hip rafter 
is at 45 degrees relative to the common 
rafters, the side-cut angles are not 45 de- 
grees. Theoretically, they would be 45 
degrees only if the hip had zero rise. How- 
ever, as the rise of the hip changes, so 
does the angle of the side cut. To lay out 
the side cut, a line equal to one-half the 
thickness of the hip rafter is laid out on 
both sides of the rafter, parallel to the 
shortening lines (Fig. 5-50). These are 
joined at the top of the rafter. When cut 
on these lines, the hip rafter will fit snugly 
between the common rafters. 

The sixth line of the framing square 


PLUMB CUT LINE 
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FIGURE 5-50 Side cuts of hip rafter are 
measured parallel to shortened line. 
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table may also be used to lay out the side 
cut. Assuming a roof with an 8-inch unit 
rise, locate the 8-inch mark on the body 
of the square. Below this mark on the 
sixth line (marked “side cuts for hip and 
valley rafters”) you will find the figure 
10%. Apply the square to the rafter with 
the 107%-inch mark on the body and the 
12-inch mark on the tongue. Position the 
square to the back edge of the rafter and 
let the tongue intersect the shortening 
mark. Draw a line from the center out. 
Flop the square over and repeat for the 
second cut. Continue this line at the side 
of the rafter, keeping it parallel to the 
shortened line along the side of the rafter 
(Fig. 5-51). 
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FIGURE 5-51 Using the framing square to 
layout the side cuts. 
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The tail cuts at the ends of the rafters 
are laid out in a manner similar to the 
ridge cut above. The same angles are used 
for both. 


Backing Off the Hip Rafter. The edges 
of the hip rafter lie in a plane above that 
of the jack rafters. (See Fig. 5-52.) If they 
are installed in this manner, the roof 
sheathing would not lie flat at the hip. 


JACK RAFTER 
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FIGURE 5-52 Edge of hip rafter lies in a 
plane above the jack rafter. 


FIGURE 5-54 Method of determining the 
amount of backing for a hip rafter. 


There are two ways to eliminate this prob- 
lem. The top of the hip rafter can be bev- 
eled (backed) or the rafter can be dropped 
at the seat. When dropped, the top edges 
of the rafters will be flush with the tops 
of the jack rafters (Fig. 5-53). 


JACK 
j menr- 1 





HIP HIP 
RAFTER RAFTER 
FIGURE 5-53 Hip rafter can be beveled 
(backed) left, or dropped, right. 


To determine the amount of backing 
needed, place the square on the stock with 
the unit rise on the tongue and the unit 
run (17) on the body. Draw a diagonal 
line near the edge, as in Fig. 5-54. Mea- 
sure along this line a distance equal to 
one-half the thickness of the rafter. For 
2-inch nominal stock, the distance would 
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be 34 inch. Mark this point on the rafter, 
then draw a line through this point paral- 
lel to the edge of the rafter. Draw a center- 
line along the top of the rafter, then use a 
plane to bevel the rafter between the two 
lines. 

To drop the rafter, the measurement ob- 
tained for the backing described above 
may be used to lower the seat cut. Again, 
the square is set on the stock with the 
body set at the 17-inch mark and the 
tongue on the unit rise. Draw a level line 
equal to one-half the rafter thickness. 
Measure the plumb distance and cut away 
a portion of the seat equal to this amount 


(Fig. 5-55). 
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FIGURE 5-55 Method of determining drop 
of hip rafter. 


Hip Rafter Overhang. The overhang 
length of the hip rafter is greater than that 
of the common rafter. This is shown in 
the plan view (Fig. 5-56). To determine 
the projection, draw a square with the 
sides equal to the common rafter projec- 
tions. The diagonal measurement will be 
the amount of the hip projection. For a 
10-inch overhang, the diagonal will mea- 
sure 1434,. To lay out the projections on 
the rafter, place the square on the stock 
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FIGURE 5-56 The run of the hip rafter 
overhang is equal to the diagonal of a 
square of the common rafter projection. 


to the cut of the roof. Align the tongue of 
the square with the building line on the 
rafter, then mark off the distance obtained 
by measuring the diagonal of the square 
(143% 6 inches). Draw a line through this 
mark, keeping it parallel to the building 
line. You will note that this procedure is 
similar to that used when marking off the 
odd unit for the hip rafters. If fascia 
boards (facing across the ends of rafters) 
are to be used, add the side cuts. 


Valley Rafters. Valley rafters are similar 
to hip rafters. They are placed where two 
sloping surfaces of intersecting roofs meet 
to form an inside angle. The intersecting 
roofs may be of equal or unequal pitch. 
The equal pitch exists when the span and 
slopes of the two roof sections are equal. 
In such a roof, the common rafters of 
both sections will be equal and the valley 
rafters will butt against both ridges. (See 
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FIGURE 5-57 In intersecting roofs 
with equal pitch and spans, the valley 
rafters butt against both ridges. 
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Fig. 5-57.) If the span of the intersecting 
roof is less than the main roof, the situ- 
ation changes. Here, only one valley rafter 
extends to the ridge of the main roof, as 
in Fig. 5-58. This is called the supporting SPAN A 
valley rafter. Since it extends fon the E= H EE 
plate to the ridge, it is treated like a hip 
rafter when laying it out. Layout may be 
by the step-off method or by using the HAH La 
second line of the framing square. When M 
using the step-off method, a unit run of 17 m = i a3 
inches is used on the body of the squais ——— 

just as with the hip rafter. << 
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SHORTENED 


VALLEY RAFTER 
FIGURE 5-58 When the pitch and spans 


of intersecting roofs are unequal, only one 
valley rafter butts against the main roof ye 
ridge. ADe 


The valley rafter must be shortened at 
the ridge, using one-half the 45-degree 
thickness of the ridge. The side cuts are 
equal to one-half the valley rafter thick- 
ness. Where the spans of the main and 
intersecting roofs are equal, double side 
cuts are required at the top of each valley 
rafter. If the spans differ, a single side cut 
is made on the supporting rafter. No side 
cuts are used on the shortened valley rafter. 
Instead, the secondary ridge will require 
double side cuts. Shorten the ridge one- 
half the 45-degree thickness of the support- 
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ing valley rafter (Fig. 5-59). Note that all 
shortening and side cut measurements are 
made perpendicular to the plumb cut. 

The side cuts at the plate are angled 
toward the overhang. If the rafters are not 
exposed, the side cuts can be eliminated. 
In this case, a straight cut is made across 
the side lines (Fig. 5-60). If there is no 
overhang, make the side cuts at the build- 
ing line to provide a nailing surface for the 
fascia boards. Otherwise, the side cuts are 
made at the end of the tail to serve the 


same purpose. 
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FIGURE 5-59 Procedure for shortening and making side cuts in valley rafters. 
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FIGURE 5-60 
make with side cuts. 


If rafters are concealed, tail of hip rafter can be cut square, otherwise 
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Jack Rafters. Jack rafters are like short- 
ened common rafters. They lie in the 
same plane as common rafters and there- 
fore have the same run as the common 
rafters. There are three types of jack 
rafters. Those that run from the plate to 
the hip rafter are called hip jacks. Those 
between the ridge and valley rafters are 
called valley jacks, and those that lie be- 
tween hip and valley rafters are cripple 
jacks. The various jacks are shown in Fig. 
5-61. Hip and valley jacks have one straight 
and one side cut while cripple jacks have 
side cuts at each end. 


FIGURE 5-61 Various jack rafters. 


Common Difference of Jacks. Generally, 
jack rafters are spaced the same as com- 
mon rafters, either 16 or 24 inches on 
center. When equally spaced, they have 
the same common difference in length 
(Fig. 5-62). The second rafter is twice the 
length of the first, the third is three times 
the length of the first, and so on. Lines 
three and four of the rafter table give the 
difference in length of jack rafters. Line 
three is for 16-inch spacing, and line four 
for 24-inch spacings (Fig. 5-63). 
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FIGURE 5-62 Hip (and valley) jacks have 
a common difference. 
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FIGURE 5-63 Third and fourth lines of the framing square give the differences in jack 
rafter lengths. 


Finding Jack Rafter Length. To find the 
jack rafter length of a roof with a rise of 8 
inches per foot and a spacing of 16 inches, 
proceed as follows: Find the figure 8 on 
the body of the square. On the third line 
under the 8, marked “difference in length 
of jacks,” you will find the number 1914. 
This means that the first or shortest jack 
rafter is 1914 inches. To find the length 
of the third jack, multiply by 3. In this 
case, the length of the third jack rafter 
will be 19% x 3, which equals 5734 inches. 
From each of the measurements, you must 
deduct one-half the 45-degree thickness of 
the hip or valley rafter for the shortening. 

To find the jack rafter lengths by lay- 
out, place the square on the side of the 
stock and to the cut of the common rafter 
— that is, the 12-inch mark on the body 
and the 8-inch mark on the tongue. Place 
a mark on the stock along the blade. Keep- 
ing the square in the same position, slide 
it along to a distance equal to the rafter 
spacing, 16 inches in this example. Place a 
mark along the tongue. You will find the 
two marks are 19⁄4 inches apart, the same 
as the figure given on the rafter table (Fig. 
5-64). 
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FIGURE 5-64 Layout method of finding 
common difference of jack rafters. 
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Jack Rafter Pattern. The layout of jack 
rafters is simplified by the use of a jack 
rafter pattern. This is similar to the com- 
mon rafter pattern described earlier. Select 
a straight piece of stock for the pattern. It 
should be as long as a common rafter. Using 
the common rafter pattern, mark the seat, 
overhang, and plumb lines. Measuring 
down from the ridge, place a mark at a 
point equal to the common difference 
taken from the rafter table. This line must 
be shortened to allow for the thickness of 
the hip rafter. The procedure is the same 
used when laying out the hip rafters. ‘Take 
one-half the 45-degree thickness of the hip 
rafter and draw a plumb line. Be sure to 
take the measurement on a level line (Fig. 
5-65). Square this line across the top of 
the pattern and mark its center point. 
Now, measuring from the plumb line, take 
one half the jack rafter thickness and draw 
another plumb line. Draw a diagonal line 
from this mark at the edge of the stock 
through the center mark. This line repre- 
sents the side cut. 

Repeat for each of the common differ- 
ence lengths along the pattern (Fig. 5-66). 
To save time, use a T-bevel or a jack tem- 
plate to mark off the remaining side cuts. 

The framing square table can also be 
used for laying out jack rafter side cuts. 
The fifth line of the table is marked “side 
cut of jacks use.” To obtain the side cut 
angle, take the figure shown in the table 
on the body of the square and 12 inches 
on the tongue. Mark along the tongue side. 

After the pattern is completed, use it 
to lay out the required number of jacks. 
You will need a pair of left and right jacks 
for each position on the hip rafters. The 
lengths of each pair will be the same, but 
the angle cuts will be in opposite direc- 
tions (Fig. 5-67). 

Care must be taken when cutting jacks, 
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FIGURE 5-65 Jack rafter shortening and side cut. 
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FIGURE 5-66 Jack rafter pattern. 


FIGURE 5-67 Jack rafters are laid out in 
pairs. 





as the cuts consist of compound angles. 
Many carpenters use portable radial arm 
saws on the jobsite. Such saws can be set 
to make the plumb and side cut in one 
pass. 


Valley Jacks. ‘The valley jack is similar to 
the hip jack. It is spaced like the hip jack 
and likewise has a common difference. 
The basic difference between the two is 
that the valley jack extends from the ridge 
to the valley rafter with the side cuts made 
at the bottom. Also, since the valley jacks 
do not extend to the plate, they do not 
have overhangs. 

Lay out the pattern for the valley jacks, 
following the same procedure used for the 
hip jacks. Use the same allowances for 
shortening and for side cuts. Cut the valley 
jacks in pairs as was done with the hip 
jacks. 


Installing Jacks. Mark the spacing for the 
jacks along the plate and ridge. The spac- 
ing will be the same as that of the com- 
mon rafters. Install the jacks in pairs, 
starting midway along the hip or valley. 
This will prevent movement of the hip 
or valley. If necessary, temporary braces 
may be used. To further insure that the 
hip or valley rafters remain straight, do not 
seat the nails until all the jacks are in 
place, then drive them home securely. Use 
10d nails. 

Valley jacks are nailed flush at the 
ridgeboard but slightly above the top edge 
of the valley rafter. This will prevent a gap 
at the joint when the sheathing is applied. 
(See Fig. 5-68.) 


Cripple Jacks. The rafter extending from 
a valley to a hip is called a hip valley crip- 
ple jack. Since hip and valley rafters are 
parallel to each other, the cripple jacks 
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FIGURE 5-68 Proper position of valley 
jacks when nailing to valley rafter. 


spanning them will be of equal length. 
Both ends of a cripple jack have diagonal 
side cuts. For the hip valley cripple jacks 
these angles are in the same direction (See 


Fig. 5-69). 





FIGURE 5-69 Cripple jacks are equal in 
length. 
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The run of a hip valley cripple jack is 
equal to the distance from the center of 
the hip to the center of the valley mea- 
sured along the plate line. (See Fig. 5-70.) 
To lay out the hip valley cripple jack, use 
the same procedure as used for the com- 
mon rafter. Shorten both ends by ¥2 the 
45-degree thickness of the hip and valley 
rafters. For the side cuts, take one-half the 
thickness of the cripple jack. 
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FIGURE 5-70 The run of the cripple jack 
is equal to the length of the plate between 
the hip and valley. 


When a rafter spans two valleys, as 
would occur between a short and support- 
ing valley, it is called a valley cripple jack 
rafter. (See Fig. 5-71.) You will note that 
unlike the hip valley cripple, this jack has 
side cuts with opposing angles at the 
opposite ends. 

The run of the valley cripple jack is 
twice the run of the valley jack which in- 
tersects the valley cripple jack (Fig. 5-72). 
Measurements are taken from the center 
lines. Shortening and side cuts are treated 
as for the hip valley cripple jacks. 
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FIGURE 5-71 The valley cripple jack is 
framed between two valley rafters. 
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FIGURE 5-72 The run of the valley cripple 
jack is twice its distance from the valley 
rafter intersections. 


Construction of Various 
Roof Types 


Shed Roof. The shed roof has a single 
slope and is often used for porches, shed 
dormers, and sheds (Fig. 5-73). In porch 
construction, the rafters are similar to 
common rafters of the gable roof. They 
contain a seat and plumb top cut (Fig. 





FIGURE 5-73 Two simple shed roofs. Left, 
freestanding. Right, porch. 


5-74). In a shed roof, the rafters contain 
two overhangs and two seat cuts as shown 
in Fig. 5-75. The rafter length is laid out 
as a common rafter. The run of the rafter 
is taken to the inside plate edge of the 
higher wall. 


RUN 








FIGURE 5-74 Detail of porch roof. 








OVERHANG 
FIGURE 5-75 Detail of shed roof. 


Dormer Roofs. Dormers are projections 
built into a sloping roof. They are usually 
installed to provide light and air or addi- 
tional interior space. The most common 
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types are the shed and gable. The shed 
dormer provides greater use of floor space 
in upstairs rooms. The width of the shed 
dormer is not limited, as it can be made to 
extend to almost the full length of the 
roof (Fig. 5-76). 
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FIGURE 5-76 Typical shed dormer. 





When the shed roof extends to the 
ridge, a top cut is made at the top of each 
rafter, as shown in Fig. 5-77. If the shed 
roof stops short of the ridge, a double 
header is installed across the top of the 
opening. The front wall is usually extended 
from the main wall plate. Double trimmer 
rafters are installed to support the side 
wall studs. 

The gable dormer is like a miniature 
roof and may contain a window or ventila- 
tor. Similar to the shed dormer, it may ex- 
tend from the plate but it is usually set 
back from the plate of the main roof and 
stops short of the ridge. Double headers 
and trimmers are constructed in the usual 
manner (Fig. 5-78). The headers are 
placed between the main roof rafters at a 
point where the dormer ridge and valley 
rafters meet. The slope of the dormer roof 
should match that of the main roof. 
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FIGURE 5-77 Method of framing shed type dormer which extends to the ridge. 


Gambrel Roof. This roof has a single supported by partitions, or it may be tied 
ridge but two sets of common rafters (Fig. to the opposite purlin plate by means of 
5-79). The intersecting rafters are sup- collar beams (Fig. 5-80). 

ported by a purlin plate, which in turn is The gambrel roof is laid out as two 
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FIGURE 5-78 Double headers 
SOUELE INNA are used to frame dormer. 
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FIGURE 5-81 Framing for gambrel roof. 
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separate roofs. The purlin serves as the 
plate for the upper rafters and the ridge 
for the lower ones. (See Fig. 5-81.) The 
plumb and level cuts of the rafters are 
similar to those of the common rafter. 


Flat Roof. The construction detail of a 
flat roof is shown in Fig. 5-82. It is perhaps 
the easiest roof to construct. Since the 
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Other Roof Elements 


Collar Beams. ‘The rafters of a roof are 
reinforced and stiffened by the use of col- 
lar beams. Generally made of 1 x 6 stock, 


COLLAR BEAM 





FIGURE 5-83 Rafters are reinforced with 
collar beam ties. 
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roof joists carry the roof load and ceiling 
below, they are made of heavier stock 
such as 2 x 10’s or 2 x 12’s. The roof 
joists overhang the top plates of the out- 
side wall. If the overhang is to extend over 
the side walls, lookout rafters are em- 
ployed. These are tied to doubled roof 
joists. To permit drainage, a slight slope is 
required. 





ROOF JOIST 





FIGURE 5-82 Construction details for flat roof. 


they span the rafters on opposite sides 
of the roof (Fig. 5-83). They are installed 
at every third or fourth rafter. If the attic 
space is to be used as living quarters, the 
collar beams are made of 2 x 4 or 2 x 6 
stock and placed at every rafter. They 
then serve as ceiling joists. 

The length of a collar beam depends 
upon its height. As its height increases, its 
length decreases. The length of the beam 
can be determined in several ways. Most 
carpenters prefer this method. Take a 
straight board which spans and extends 
past the rafters. Place it at the desired 
height and check to make sure it is per- 
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fectly level. Tack it in place, then mark 
along the outer edges of the rafters. Re- 
move the board, cut it to size, and then 
use it as a template to mark and cut the 
remaining beams (Fig. 5-84). 


Roof Openings. Roof openings are re- 
quired for chimneys, skylights and other 
reasons. Large openings require the inter- 
ruption of the roof framing and are treated 
the same as floor openings. Headers are 
placed between rafters with their faces 
plumb (Fig. 5-85). For small openings, 
the rafters are installed in the usual man- 
ner. The openings are then cut and framed 
afterwards. Large openings are constructed 
during the framing and rafter spacing is 
not altered. Headers are doubled and 
trimmers are added to each side. 

For chimney openings the headers in 
the roof must line up with those in the 


floor below. Plumb the lines carefully 
then install the headers, as in Fig. 5-86. 
Allow 2-inch clearance all around so the 
framing will clear the masonry. 


Chimney Saddles. The saddle is a gabled 
structure placed behind the chimney to 
shed water. It is not built in as part of the 
roof frame. Instead, it is constructed as a 
separate unit to be added to the roof after 
the roof is sheathed. 

The span of the saddle should be equal 
to the width of the chimney. When laying 
out the common rafters, they should be 
dropped sufficiently to allow for the thick- 
ness of the saddle sheathing as well as the 
roof covering. If the rafter is not dropped, 
the roof boards of the saddle will project 
beyond the chimney. 

Because the size is small, most car- 
penters make a full-size layout of the end 
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FIGURE 5-85 Framing for roof opening. 
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Pi f FIGURE 5-86 Openings for chimneys must 
DOUBLE HEADER FLOOR JOIST be in alignment with all framing members. 


view of the saddle. The procedure is as ney. Also, lay out a vertical center line 
follows: On a sheet of plywood or other which intersects line AB at point C. Place 
suitable surface, lay out a horizontal base- the square with the body on line AB and 
line AB equal to the width of the chim- the tongue on the center line. Mark off 
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the unit run and unit rise at points E and 
F. Draw a line through points E and F 
which represents the unit line length. Now 
draw line BD parallel to line EF. This 
will represent the line length of the saddle 
common rafter. Draw line AD. The re- 
sulting triangle will be a full-size front 
view of the saddle (Fig. 5-87). 

When using line AD as the top of the 
roof covering, draw a line below and paral- 
lel to it to represent the thickness of the 
roof covering. Below this line draw an- 
other to represent the saddle sheathing. 
Now draw still another line to represent 
the width of the common rafter. Next, 
parallel to the baseline, lay out the thick- 
ness of the valley strip (Fig. 5-88). At the 
top of line CD draw the ridgeboard with 
line CD as its center line. The dropped 
common rafter with plumb and seat cut 
are now laid out full size. The level line 
at the lower end of the common rafter re- 
quires a cheek cut in order to match the 
slope of the roof. 

Transfer the layout to the rafter stock. 
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FIGURE 5-87 


The shortening for the ridge and the allow- 
ance for the valley strip have been taken 
care of in the full-size layout. The level 
cheek cut must be laid out on the rafter 
stock. Measuring along the level line from 
the outer edge (1), place a mark equal to 
the thickness of the rafter stock (2). 
Plumb this point to the top edge of the 
rafter (3). Square this point across the top 
edge of the stock (4), then connect points 
1 and 4. This represents the level cheek 
cut. When cut on this line, the rafter will 
be plumb on the roof with the level cheek 
cut matching the slope of the main roof. 

The valley strip is laid out next. Use a 
piece of 1 x 4 and find the length by step- 
ping off with the square set to the unit 
rise on the tongue and 17 on the blade. 
Step off the square for as many feet as 
there are in the run of the common rafter. 
To lay out the top and bottom cuts, reset 
the square with the unit length of the 
common rafter set on the tongue and 12 
on the blade. Obtain the unit length by 
measuring line EF in the full-size layout 


MAKE LINE 
BD PARALLEL 
TO UNIT LENGTH 

LINE EF 





UNIT RUN 


Layout procedure to find saddle total rise. 
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previously made. Draw the top cut along along the blade (Fig. 5-89). Make two 
the tongue, then move the square to the valley strips, one right and one left. 
opposite end and draw the bottom cut 









FIGURE 5-88 Full size layout of saddle 


with allowances for ridge and valley strip. RIBGEYBOARD 
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FIGURE 5-89 Layout of valley strip. 
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The ridgeboard rests on the valley strips. 
The valley cut is made in the ridge piece 
and is the same angle as was used for the 
seat cut for the main roof common rafter. 
The length of the ridge is equal to the 
run of the saddle common rafter. Deduct 
the drop of the ridge to allow for the 
amount the rafters were dropped. 

The jack rafters are laid out with the 
sizes varying according to the common 
difference. Cut all pieces to size, then as- 
semble. 


Roof Layout 


Unequal-Pitch Roofs. Various problems 
arise when building the unequal-pitch roof 
because the rise per foot of run for each 
span is different. Layout procedures differ 
for roofs with and without overhangs. 
Backing and dropping of the rafters and 
layout of cheek cuts bring on additional 
problems. To simplify the layout and to 
lessen the chance of error, it is advisable 
to make a full-size plan layout of the hip 
or valley section of the roof involved. A 1⁄2 
or % or 1⁄2 scale may be used, instead, but 
the rafter sections should be drawn full- 
size so that the side cut angles can be taken 
directly from the layout. The layout will 
also show the total runs for the various 
jack rafters. 

When building the unequal-pitch roof, 
both sections are constructed separately, 
using standard procedures. Ridge pieces 
and all of the common rafters are in- 
stalled in the normal manner. The work re- 
maining will include the layout, cutting and 
erecting of the hip, valley and jack rafters. 


Large-Scale Layout. The large-scale lay- 
out can be made on the subfloor. Choose 
a clear area which will enable you to work 


unhindered. In our discussion, we shall 
assume that a full-size layout is made of a 
roof without overhang. (The sizes shown 
are chosen for illustration purposes only. 
Rarely would such sizes exist in an actual 
roof.) The roof consists of a gabled main 
section with a gabled projection of nar- 
rower span at the side, resulting in an un- 
equal-pitch roof. To differentiate between 
the two, we shall refer to them as the 
major and minor spans. 

The major roof has a span of 8 feet and 
the minor roof a span of 5 feet 4 inches. 
Both have a total rise of 4 feet (Fig. 5-90). 
In this case the total rise is the same, but 
it need not be. The rafter spacing is as- 
sumed to be 16 inches on center. 

Lay out the plates and ridges of the 
intersecting areas of both roofs in full 
size as shown in Fig. 5-91. Note that the 
jacks do not meet at the valley. They 
would meet only if the valley were at a 
45-degree angle to the ridge lines. 


Unequal Valley Layout. The unit run of 
a hip or valley rafter in an equal-pitch 
roof is equal to the diagonal of a 12-inch 
square and therefore equals 17 (actually 
16.97). In an unequal-pitch roof, the unit 
run is equal to the diagonal of a rectangle 
whose sides are equal to the unit runs of 
the major and minor roof sections (Fig. 
5-92). To obtain the total run of the val- 
ley, lay out a full size rectangle with one 
side equal to ¥2 the major span and the 
adjacent side equal to 2 the minor span. 
The diagonal will equal the total run of 
the valley (Fig. 5-93). 

To lay out the full-size valley rafter, 
draw a right triangle using the total run 
of the valley as its base and the total rise 
as the altitude. The hypotenuse will be 
poe length of the valley rafters (Fig. 
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FIGURE 5-91 A full size layout of in- 
tersecting roofs will clearly show various 
cuts. 
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DIAGONAL = UNIT RUN 


FIGURE 5-92 Unit run of unequal pitch 
roof is equal to the diagonal of a rectangle 
whose sides are equal to the runs of the 
major and minor spans. 
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FIGURE 5-93 Determining total run by | 


full-size layout of major and minor spans. 
e 2'-8" > 












FIGURE 5-94 Layout to obtain line length 


LINE of valley rafter. 
LENGTH 
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Using the line length, lay out the rafter 
outline, positioning it on the hypotenuse 
of the triangle so that it has the required 
seat and heel cuts, which should be the 
same as those for the common rafters (Fig. 
5-95). Transfer the outline to the rafter 
stock. 


Ridge and Tail Cuts. The ridge and tail 
cuts of the valley rafter are in the form of 
a double cheek or double side cuts. Be- 
cause of the unequal pitch, the run of the 
cheek cuts will also be unequal. See the 
detail in Fig. 5-96. Since the allowances 
and side cuts on the drawing are full-size, 
the dimensions can be transferred to the 
rafter stock for the rafter layout. 

The plumb cut line previously drawn 
on the rafter will have to be adjusted to 
allow for the ridge shortening. Take the 
measurement for the shortening directly 
from the full-size layout. Be sure to mark 
the allowance perpendicular to the origi- 
nal plumb line, and note that the cut at 
the ridge is off center slightly. 

After the shortening line is drawn on 






\ 

! 

| 
PLUMB CUT 

| 

| 

| 

| 


TOTAL RISE ——4 
VALLEY RAFTER 








TOTAL RUN 





OF VALLEY 


Roof Layout 171 


the stock, draw the side-cut lines. Note 
how the angles vary greatly from one side 
to the other. Connect the lines at the top 
of the rafter to form the pointed end, 
which will butt against the intersecting 
ridges. 

The same procedure is followed for the 
side cuts of the tail at the lower end of 
the rafter. When properly laid out and 
cut, the side cuts will be flush with the 
outer edges of the plates when installed. 


Allowance for Hip Rafters. Since valley 
rafters are set below the jack rafters, it is 
not necessary to drop or back them. Hip 
rafters must be dropped or backed, how- 
ever. When the difference in pitch is not 
too great, the hip may be dropped or 
backed in the manner described for equal- 
pitch roofs. When the differences are ex- 
cessive, it may be necessary to drop the 
hip, then back the high side (Fig. 5-97). 


Valley Jack Layout. The valley jack rafter 
of an unequal-pitch roof has ridge and 
cheek cuts similar to those of the equal- 


FIGURE 5-95 Layout of the valley rafter 
using the line length. 
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FIGURE 5-96 Ridge and tail cuts for unequal pitch valley rafter. 
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pitch roof: However, the side cuts and 
common differences of the major roof will 
differ from those in the minor roof sec- 
tion. The jack rafters in the major section 
will have plumb cuts similar to those of 
the common rafters in that section. Like- 
wise, the plumb cuts of the jack rafters 
in the minor section will match those of 
its common rafters. 

A simple and practical method of lay- 
ing out the jack rafters is to make use of 
the common rafter. The largest jack rafter 
and the common rafter are equal in 
length. They also have the same plumb 
and seat cut. The only difference is the 
side or cheek cut at the lower end of the 
jack rafter where it butts the valley rafter. 
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Since the common difference between 
jacks is always the same, the common 
rafter is simply divided into as many 
equal spaces as there are jacks (Fig. 5-98). 
Take all measurements from the top ridge 
cut, marking the length along a center line 
drawn on the top edge of the rafter. The 
cheek cut angle and the deduction for 
one-half the thickness of the valley rafter 
are taken from the full-size layout. A 
T-bevel set to the proper angle will sim- 
plify the marking of the various jacks. 

The same procedure is used for the 
second roof section, except that the cheek 
cuts are made in the opposite direction. 
Follow the procedure for laying out hip 
jacks. 


COMMON DIFFERENCE 
LINE LENGTH COMMON RAFTER 


-———_—_——— LINE LENGTH COMMON RAFTER 
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FIGURE 5-98 The common rafter is divided into equal parts to layout jacks. 
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Unequal-Pitch Roof With Cornice. The 
addition of a continuous cornice intro- 
duces added problems to the framing lay- 
out. Fig. 5-99 shows the rafters of an un- 
equal-pitch roof without overhang resting 
on the plate. Compare this with Fig. 5-100, 
which has an overhang. It is obvious that 
it would be impossible to install a con- 
tinuous fascia board or plancier (which is 
the underside of a cornice) on such a 
roof. The problem is solved by laying out 
rafters from the fascia line instead of the 
plate. It may also become necessary to 
raise the wall height for the section with 
the steeper pitch, so that the rafters will 
have sufficient bearing on the plate (Fig. 
5-101). The plan view shown in Fig. 5-102 
is the same as the one used earlier in Fig. 
5-90, except that a one-foot cornice pro- 
jection has been added. The span is no 
longer measured from wall plate to wall 
plate. Instead, it is measured from plumb 


cut to plumb cut of the rafter tails. A full- 
size layout will provide the necessary in- 
formation for runs, cuts and allowances. 

Note that the valley does not pass over 
the intersection of the wall plates because 
of the unequal runs. It therefore becomes 
necessary to make a single side cut at the 
plumb cut of the bird’s mouth where it 
bears against the plate (Fig. 5-103). 

A full-size or scale layout of the side 
view, including both slopes and plate lines, 
should be made (Fig. 5-104). It will be 
helpful in. leveling the fascia lines and in 
determining the required plate buildup. 
The top of the fascia line is used as a 
reference point when laying out the span. 
Since the slope of the steeper roof must be 
changed, the pitch of that roof is also al- 
tered. This is clearly shown in the side- 
view layout. The hips, valleys and jacks are 
laid out in the manner described for un- 
equal-pitch roofs without overhang. 





FIGURE 5-99 Heel cuts are in alignment 
on the unequal pitch roof without 
overhang. 


FIGURE 5-100 Heel cuts do 
when the roof has a cornice. 


not align 


FIGURE 5-101 Wall height may have to 
be raised to bring heel cuts into alignment. 
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FIGURE 5-102 Unequal pitch roof 
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Roof Trusses 


Roof trusses are widely used in residential 
and commercial construction. Their use 
permits wide spans without intermediate 
supports. This is a great advantage, es- 
pecially in architectural designs calling for 
spacious rooms without supporting par- 
titions or posts. Also, their use permits 
rapid assembly of the roof frame, and thus 
the structure can be enclosed and pro- 
tected in less time. The truss or trussed 
rafter consists of upper and lower chords 
and diagonals. The upper chords repre- 
sent the rafters and the lower chords cor- 
respond to the ceiling joists. The diagonals 
serve as braces. A typical truss is shown in 
Fig. 105. 

Trusses are generally mill-made, be- 
cause controlled conditions and manufac- 
turing methods assure low cost and high 
quality. However, they can also be made 
on the jobsite by the carpenter. 

Over the years, truss design has been 
highly developed for use both in residen- 
tial and commercial construction. Special 
connectors and hardware are made in 
various sizes and styles. Some require 
special equipment for assembly, while 


FIGURE 5-104 Full size or scale drawing 
will help in levelling fascia lines. 


FASCIA LINES 
T BE 
ADJUSTED 


others can be installed by the carpenter on 
location. 

Although many truss designs are avail- 
able, three basic types are generally used 
in residential construction. These are the 
W-type, king-post and scissor trusses (Fig. 
5-106). 

The W-truss (also called Fink) is eco- 
nomical and easy to assemble. When made 
with split-ring connectors, it can be folded 
flat to simplify shipping. This truss design 
is widely used in house construction. The 
simplest of trusses is the king-post. It has 
upper and lower chords and a center verti- 
cal post. It is more economical than the 
W-type, but the allowable spans are less 
when the same size members are used. The 
scissor truss is ideally suited for houses 
with slanting “cathedral” ceilings. 

Truss design must take into account 
live and dead loads and roof slope. Tables 
listing lumber grades and construction de- 
tails should be consulted. 

‘Trusses are usually made using a master 
template as a guide. Some carpenters pre- 
fer to make a chalkline layout on the 
floorboards. Various members are then 
laid out and cut to match the layout. 
When this procedure is followed, it is 





FIGURE 5-105 A typical roof truss. 
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FIGURE 5-106 Typical trusses: 
top, W-type; center, king-post; 
bottom, scissors. 
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FIGURE 5-107 


important to make the layout with great 
precision. 

If wood gussets are used, they should 
be cut from ¥%- or ¥2-inch exterior grade 
plywood. Assembly should be with nails 
and glue. In high-moisture areas, water- 
proof glue is recommended. Otherwise a 
casein-type glue will suffice. Nailing pat- 
terns and surface grain direction of the 
gussets are important (Fig. 5-107). Use 
4d nails for %-inch plywood, 6d for ¥2- 
inch and 34-inch plywood. 

To check the accuracy of the assembled 
truss, flop it on the pattern layout. Any 
discrepancies will show up clearly. 

When large quantities of trusses are re- 
quired, jigs may be used to advantage. 
Stops and guides permit the placement of 
each member quickly and accurately. Drill- 
ing templates are also useful in speeding 
up production. If trusses are assembled 


SPACE NAILS 3" O.C. 






Details for W-truss with 26-foot span. 


with bolts and connectors, be sure to use 
washers under the head and nut ends of 
each bolt. 

The lower chords of fully loaded trusses 
will settle. To allow for this, a slight cam- 
ber is introduced into the lower chord 
(Fig. 5-108). The amount of camber de- 
pends on various factors, including the 
span, load and slope of the roof. The 
flatter the roof, the greater the stresses 
upon it. 


CAMBER 


FIGURE 5-108 Camber is introduced into 
lower chord to allow for sag. 


Truss Assembly. In residential construc- 
tion, trusses are usually erected by a crew 
of three. The procedure followed is to 
mark the location of each truss on the top 
plate. The truss is then placed in position 
with the peak down. A man is stationed 
at each truss end while a third man ro- 
tates the truss into position using a rope 
or pole (Fig. 5-109). The end men align 
the truss with the marks on the plate and 
fasten them by toenailing. Metal connec- 
tors are often used to supplement the toe- 
nailing (Fig. 5-110). Temporary braces are 
used to support the trusses until the 
sheathing is applied. 
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FIGURE 5-110 Metal reinforcing plate for 
trusses. 
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Roof Sheathing 


The type of roof sheathing used depends 
to some degree on the roofing to be ap- 
plied. For asphalt and other composition 
materials, solid sheathing is required. 
Wood shingles and shakes used in damp 
climates may be installed on spaced 
sheathing (Fig. 5-111). The materials 
used for sheathing include shiplap and 
common boards, plywood and nonwood 
materials. Regardless of the type used, all 
sheathing should be smooth, should be 
securely fastened, and should provide a 
suitable base for roofing nails and fas- 
teners. 


SHEATHING 
BOARD 








FIGURE 5-111 Spaced sheathing boards 
provide ventilation for wood shingles in 
warm areas. 


When roofs are flat or of low pitch, 
sheathing boards may be installed diagon- 
ally to resist racking. Although all roof 
sheeting lumber should be seasoned, it is 
especially important that the boards are 
well seasoned when asphalt shingles are 
used. The use of poorly seasoned lumber 
may result in buckling of the asphalt. ‘The 
maximum moisture content should not 
exceed 12 percent. 


Spaced Sheathing. The use of spaced 
sheathing for shingles and shakes is highly 
recommended for damp areas. The spac- 
ing permits air to circulate, thus prevent- 
ing damage to the roof. Wood nailers, 
consisting of 1 x 3’s or 1 x 4’s, are spaced 
to the weather. That is, the center-to- 
center spacing of the nailers should be the 
same as the shingle exposure. For example, 
if the shingle exposure is 5 inches and 1 x 
3 nailers are used, the strips should be in- 
stalled 21⁄2 inches apart. 


Plywood Sheathing. Plywood is ideal for 
sheathing. The large-size panels add rigid- 
ity to the roof, they are easily installed, 
and they provide a sound base for the 
roof covering. The plywood is installed 
with the face grain perpendicular to the 
rafters (Fig. 5-112). In areas where damp 
conditions exist, use standard sheathing 
with an exterior glueline. For all roofs 
with exposed open soffits (the underside 
of a cornice), the perimeter panels should 
have an exterior glueline (Fig. 5-113). Be 
sure that all end joints occur over the 
center of a rafter. 

To reduce costs, some carpenters use 
two thicknesses of sheathing when the roof 
has exposed soffits. For example, 34-inch 
panels are used throughout the roof ex- 
cept at the edges where Y2-inch panels are 
used. To provide a flush surface at the 
joint area, shims are used as shown in 
Fig. 5-114. 

The rafter spacing and roof covering 
must be considered when determining the 
thickness of the plywood sheathing. For 
wood and asphalt shingles on a roof with 
16-inch rafter spacings, use %¢-inch ply- 
wood. Use %-inch plywood for 24-inch 
rafter spacings. Heavy roofing, such as 
tile, slate and asbestos cement, requires 
Y2inch plywood for 16-inch rafter spac- 


FIGURE 5-112 Application of plywood 


roof sheathing. 


FIGURE 5-113 Shaded area indicates ex- 


terior grade sheathing, required with open 
soffits. i 
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PLYWOOD THICKNESS 
CHANGES 


FIGURE 5-114 Detail for thickness change 
in sheathing. 
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ings and %-inch thickness for 24-inch 
rafter spacings. 

Nail plywood sheathing at each bearing, 
6 inches apart along the edges and 12 
inches elsewhere. Use 6d nails for plywood 
up to %-inch thickness and 8d nails for 
¥2-inch or thicker plywood. 

Blocking must be used under the edges 
of sheathing which run perpendicular to 
the rafters. As an alternative, sheathing 
clips may be used. These clips are made of 
aluminum and are available in thicknesses 
from %@ to 136 inch. The clips are 
slightly tapered and are installed by slip- 
ping them over the plywood edges. (See 
Fig. 5-115). A Y2- to 34-inch sheathing 
clearance is required around chimney 
openings. Framing clearance around chim- 
neys is 2 inches (Fig. 5-116). 


maaa 


FIGURE 5-115 Sheathing clips are used to 
stiffen plywood edges. 
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FIGURE 5-116 Sheathing 
clearance around chimney. 
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Lumber Sheathing. Common or shiplap 
boards are used to sheath roofs for as- 
phalt and other roof covering materials 
where continuous support is needed. 
When the joints are end-matched, the 
joint need not occur over a bearing. Roof 
boards must be flat and between 6 and 
8 inches wide. Wider boards, if used, may 
cause shrinkage problems. Start installing 
the roof boards at the eave, using two 8d 
nails at each bearing. 


Plank and Beam Framing 


Plank and beam (also called post and 
beam) framing is a simplified method of 
framing. Posts, beams and planks are 
combined in a system which uses fewer 
and larger members than conventional 
framing. (See Fig. 5-117). Because the 
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FIGURE 5-117 Plank and beam framing 
utilizes fewer but heavier members. 
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pieces are spaced farther apart, construc- 
tion time and costs are reduced some- 
what. Fig. 5-118 illustrates plank and beam 
framing. Non-load-bearing walls are placed 
between posts which support the beams. 
The posts are usually of 4 x 4 lumber and 
are generally spaced 4 feet to 8 feet on 
center. The wall sections between the 
posts are framed and finished the same as 
conventional walls. They serve to enclose 
the structure and to provide lateral sup- 
port to the posts. Lacking vertical loads, 
the wall frame members may be installed 
horizontally to accommodate exterior verti- 
cal siding. Because of the spacing of the 


SHEATHING 
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FIGURE 5-118 Typical framing for a plank 
and beam structure. 


FOUNDATION 


posts, large doors, windows and window 
walls can easily be accommodated. Glass 
panels can be set directly into the posts, 
further simplifying the construction. Wide 
overhangs and exposed ceiling beams are 
characteristic of plank and beam construc- 
tion. The underside of the roof deck is 
often used as the ceiling surface, thus 
further reducing costs. 

The difference between plank and 
beam framing compared to conventional 
framing is shown in Fig. 5-119. In both 
illustrations the wall area covered is the 
same. Note the quantity of framing mem- 
bers in each. It must be pointed out, how- 
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CONVENTIONAL FRAMING 


FIGURE 5-119 Comparison of plank-and- 
beam system with conventional framing. 





ever, that the roof and floor decks used 
in the plank and beam system are made of 
2-inch nominal stock compared to the one- 
inch nominal material used in the con- 
ventional framing. 

Due to the wide spacing of beams and 
the lack of floor joists, heavy concentrated 
loads pose some problems for this type of 
construction. Extra framing is needed to 
support heavy items such as refrigerators 
and bath tubs. 


Posts. Since the walls in plank and beam 
construction are non-loadbearing, the roof 
and ceiling loads are transmitted from the 
decking to the beams and from the beams 
to the posts. The posts may be supported 
by foundation walls or on piers placed 
under each post (Fig. 5-120). Both types 
of foundations must rest on footings. The 
posts must be of sufficient size to support 
the loads placed on them. In residential 
construction 4 x 4 stock is common. The 
posts must also be large enough to pro- 
vide sufficient bearing surface for the 
beams resting on them. When support- 
ing beams join over a post, the bearing 
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CONCRETE PLINTH 


CONCRETE FOOTING 
FIGURE 5-120 Pier foundation for wood 
post. 
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FIGURE 5-121 Bearing blocks and metal 
strap provide support for beams which join 
over a post. 


surface can be increased by the use of 
bearing blocks installed as shown in Fig. 
5-121. The connections of the post at the 
floor plate and beam must be sound in 
order to provide uplift resistance. One 
approved method, using metal angles, is 
shown in Fig. 5-122. Other types of fas- 
teners are shown in Fig. 5-123. 

Most fasteners used in plank and beam 
construction are visible and should be in- 
stalled with care. If at all possible, the con- 
nectors should be hidden or made less 
conspicuous. Special concealed fasteners 
are available for some applications. Bolts 
or lag screws should be used for fastening. 


Beams. The size of the beams used in 
plank and beam construction depends on 
the span, spacing, load and other factors. 
Floor beams may be of solid lumber, 
laminated or of built-up construction. 
Several types are shown in Fig. 5-124. The 
beams may rest on sills, as in conventional 
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FIGURE 5-122 Angle plate securely 
anchors post to sole plate. 
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FIGURE 5-123 Two commonly used 
post-and-beam anchors. 








FIGURE 5-124 Various beam types. Left, 
solid; center, built-up; right, laminated. 
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FOUNDATION 
FIGURE 5-125 Framing at exterior wall 
with beam bearing on sill. 


framing (Fig. 5-125), or they may be set 
in pockets in the foundation wall (Fig. 
5-126). When they are set in pockets, the 
floor-to-grade height is reduced. This also 
results in lower building height. 

Since roof beams are usually exposed, 
appearance is a factor and the choice of 
lumber is important. When the cross 
section is small enough to permit, solid 
lumber is generally used. It can be rough- 
sawn or planed, depending on the appear- 
ance desired. Larger beams are usually 
laminated or built up. Either type can be 
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SILL given a finished appearance by any of the 
methods shown in Fig. 5-127. 

Because of the limited amount of con- 
cealed ceiling space, the placement of 
electrical wiring can be a problem. Spaced 
beams with adequate blocking can be used 
for wire runs. The bottom of the beam can 
then be covered with a board and molding 
as shown in Fig. 5-128. Also shown in this 
figure are methods of dressing up exposed 
beams. Wiring can also be concealed by 
grooving the top of the beam to serve as a 
raceway for the wire. 





FOUNDATION 


FIGURE 5-126 Framing at exterior wall 
with beam set in foundation wall. 





SOLID BEAM SPACED BEAM CASED BEAM 
FIGURE 5-127 Methods of finishing exposed beams. 


ELECTRICAL ; j SPACED 
CABLE y BEAM 





FIGURE 5-128 Wire runs can be con- 
SaN cealed between spaced beams. 
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The roof beams in plank and beam con- 
struction are of two types, longitudinal 
and transverse. Longitudinal beams run 
parallel to the ridge (Fig. 5-129) and are 
supported by the end walls or columns. 
Transverse beams run perpendicular to 
the length of the building, extending from 
the ridge to the side walls (Fig. 5-130). 
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They are generally spaced 6 feet to 8 feet 
on center and are supported by partition 
walls or posts. 

The roof beams may rest on top of the 
ridge beam or at the side, as shown in 
Fig. 5-131. Metal reinforcements provide 
resistance against horizontal thrust. 
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FIGURE 5-129 Longitudinal beams in plank-and-beam construction. 
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FIGURE 5-130 Transverse beams in plank-and-beam construction. 
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FIGURE 5-131 
ridge beam. 


Roof beam supported by 


Plank Floor Deck. The flooring used in 
plank and beam construction usually con- 
sists of 2 x 6 or 2 x 8 tongue-and-grooved 
or splined planks (Fig. 5-132). These span 
the beams which may be placed on 4-foot 
or 8-foot centers. They serve as a subfloor 
and transmit the floor load to the beams. 


FIGURE 5-132 Cross section of 2-inch 
flooring used in plank-and-beam 
construction. 
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Strip wood and similar flooring may be 
applied directly over the planks. Sheet 
materials and tiles require an underlay- 
ment. Planks should be installed so that 
they are continuous over more than one 
span, as this will result in added strength 
and stiffness (Fig. 5-133). 








PLANK CONTINUOUS ACROSS 
ONE SPAN 





PLANK 


Plank Roof Deck. Wood or fiberboard 


decking is widely used in plank and beam 
construction. Wood decking consists of 
wood planking tongued and grooved in 
various sizes, the most common being 
2 x 6, 3 x 6, and 4 x 6. The 2-inch stock 
is used for spans up to 8 feet. The thicker 
planking is used for spans of up to 10 or 12 
feet. They may be used to span longitudi- 
nal or transverse beams. Since the under- 
side of roof decking is usually exposed, use 
care when choosing and applying the 
decking. 

Face-nailing and blind-nailing through 
each tongue is sufficient for 2-inch deck- 
ing. The thicker material should be face- 
nailed, toenailed, and edge-nailed, as 
shown in Fig. 5-134. 


CONTINUOUS ACROSS 

TWO SPANS 

FIGURE 5-133 Comparison of stiffness of plank on single span with plank over two 
spans. 


In areas where cold weather is a factor, 
rigid insulation over the wood decking 
will cut down heat loss. A vapor barrier 
must be used between the decking and 
the insulation (Fig. 5-135). 


Plank and Beam Walls. Although the 
framing walls in plank and beam construc- 
tion are non-load-bearing walls, they do 
give lateral support to the posts. To re- 
sist racking, the wall sections between 
open glazed areas are fully framed and 
sheathed as they are in conventional fram- 
ing. Let-in bracing is also used if neces- 
sary. 

Load-bearing partition walls must be 
placed over beams heavy enough to carry 
the load. Non-load-bearing partition walls 
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METAL 


HANGER FIGURE 5-134 Roof decking details 


in plank-and-beam construction. 
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FIGURE 5-135 Method of installing rigid 
insulation on wood roof deck. 


VAPOR BARRIER 





FIGURE 5-136 Support for non-loadbearing partition parallel to floor planks. 
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which run parallel to the plank floor re- Otherwise a small beam is used to replace 
quire additional support. Two methods of the conventional floor plate. The beam 
support are shown in Fig. 5-136. For a par- can be made of two pieces of 2 x 4 on 
tition with openings, a small beam is edge ora single piece of 4 x 4. 

placed on the underside of the floor. 


REVIEW QUESTIONS 


1. Name 6 common roof styles and briefly describe each. 

2. Name roof frame members. 

3. Fillin correct name. 

extend from plate to ridge, at right angles to both. 
extend from plate to ridge, diagonally at an inside 
corner. 

extend from plate to ridge, diagonally at an outside 
corner. 

is the horizontal top member to which all rafters are 
fastened. 

is the horizontal member of wall on which all rafters 
rest. 

4. When a rafter is cut at both ends to fit against hip and valley rafters, the 
shortened rafter is called a r 

5. Define the following terms: span and pitch of roof, total rise of roof, 
unit rise of rafter, unit length of rafter, run of roof, slope of roof. 

6. What is the pitch of a roof with a rise of 3 feet and a span of 12 feet? 

7. What is the slope of the roof in question #6? 

8. Where is the plumb cut of a common rafter made? 

Where is the heel cut of a common rafter made? 

9. Use the framing square to determine the length of a common rafter 
where the run is 12 feet and the rise is 6 inches per foot of run. Express 
the length of the rafter in centimeters, also. 

10. What is the measure line of a common rafter? 

11. Explain the meaning of the term “cut of the roof”. 

12. Briefly explain the step-off rafter layout method, using the framing square. 

13. How is the length of the ridgeboard determined in a gable roof? 

14. How are the rafters fastened to the ridgeboard? 

15. The unit run of a common rafter is _________ inches. 
The unit run of a hip or valley rafter is ___ inches. 

16. How is the odd unit length of a hip rafter determined? 

17. What is the length of the ridgeboard in a hip roof where the length of 
the building is 26 feet, the span is 12 feet, and the common rafters are 
2 X 6's? 
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23. 
24. 


25: 
26. 


a. 
28. 
29. 
30. 
31. 


. Hip rafters must be shortened at the ridge by an amount equal to 


. What is the bird’s mouth? 
. Ridge cuts and heel cuts are always ________ to each other. 
. Ridge cuts and seat cuts are always ________ to each other. 


. Common rafters must be shortened at the ridge by an amount equal 


to 





Why does a hip rafter have to be backed or beveled? 

If the common rafter overhang is 12 inches, what is the overhang length 
of the hip rafter? 

Convert your answer to centimeters also. See Appendix. 

Name three kinds of jack rafters. 

All jack rafters have a common difference in _________. They are 
installed with the same spacing as the 

Name two types of dormer roofs. 

How are the rafters fastened in a gambrel roof? 

What are collar beams, and what is their purpose? 

What is the purpose of a chimney saddle? 

Name three types of roof sheathing; briefly describe each. 





The exterior finish includes roof and wall 
coverings, window and door frames, and 
exterior trim. Careful selection and cor- 
rect installation of these finish materials 
are essential, as they directly affect the 
structure and beauty of the home and its 
ultimate market value. Also, if they are 
not properly installed, the interior and 
its inhabitants will be subjected to drafts, 


FIGURE 6-1 A 
home finished with 
rough-sawn siding. 


modern — 


Exterior Finish 


water leakage, and invasion by insects and 
rodents. Modern manufacturing methods 
have produced a wide selection of ma- 
terials suitable for exterior finish, in various 
colors and textures. Most windows, doors 
and frames are factory-made today and 
delivered to the jobsite ready for installa- 
tion and can now be built faster, better 
and in more distinctive styles (Fig. 6-1). 
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Door Frames 


Exterior door frames in homes are gener- 
ally of wood construction, 1% inch or 
thicker. Softwood is commonly used ex- 
cept for the sill, which is generally made 
of a hardwood species such as white oak. 
When softwood sills are used, they should 
be protected with metal wear strips. 


DRIP CAP 


SHEATHING 


FIGURE 6-2 Detail of door frame. 


The frames are usually factory-made 
and are furnished either assembled or 
knocked down (KD). Assembled units 
are shipped with bracing to keep them in- 
tact, but they should nevertheless be 
checked for squareness before they are 
installed. Fig. 6-2 shows the details of a 
typical door frame. The head and side 
jambs are rabbeted ¥2 inch to receive the 






INTERIOR WALL 


FINISH FLOOR 


SUBFLOOR 


door. Since the wall thickness may vary, 
most door manufacturers design door- 
frames with reversible extension strips. 
(See Fig. 6-3.) These can be installed in 
various positions to attain the proper thick- 
ness. 





FIGURE 6-3 Reversible 


strip 
permits converting jambs for various wall 
thicknesses. 


extension 


Installing the Door Frame. The rough 
opening should be ready to receive the 
frame. Check the size of both to make sure 
they will fit. Cut away a portion of the 


DOOR FRAME 


DOOR STOP 


FINISH FLOOR 


SUBFLOOR | 
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header joist so that the door sill will rest 
on it firmly. Trim the joist sufficiently so 
that the top edge of the sill will be level 
with the finish floor (Fig. 64). 

Before placing the frame in the open- 
ing, line the edges of the rough opening 
with plastic sheeting or building paper. 
Center the frame in the opening, using 
wedges cut from tapered shingles for a 
snug fit. Locate the wedges along the top 
and bottom of the frame, at the hinge 
locations and also at the strike plate loca- 
tion. The frame should be firmly installed 
in the opening with the front and rear 
edges set flush with the interior and ex- 
terior wall surfaces. Since the interior walls 
have not yet been installed, be sure to 
make allowances for them when setting 
the frame. 

Use a straightedge and level when 
plumbing the frame. When you are satis- 
fied that the frame is level and plumb, 
fasten it with 16d casing nails through the 








SILL 





HEADER 


FIGURE 6-4 Exterior door sill detail. Note how header joist is trimmed to accommodate 


sill. 
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casing and wedges. Use care not to dent 
the wood with the hammer. Allow the 
nailheads to project slightly, then sink 
using a nail set. Space the nails about 16 
inches apart. 


Exterior Windows 


Windows, like doors, are usually factory- 
made and delivered fully assembled, ready 
for hanging. The three basic types are 
sliding, swinging and fixed but many vari- 
ations are available. (See Fig. 6-5.) Sliding 
windows may slide horizontally or verti- 
cally. The vertical sliding windows are 
known as double-hung. Windows that 
swing horizontally are awning types and 
vertical swinging windows are called case- 
ments. 

The materials used for windows are 
wood, steel, aluminum, and a combination 
of plastic and wood. Wood windows are 
usually more costly than metal; however, 
they have good insulating qualities, which 
is an important factor in these times of 
energy shortages. Metal windows are easier 
to manufacture and less costly than wood 
and generally are easier to install. Another 
advantage of metal windows is the mini- 
mal upkeep required. They are not subject 
to insect attack and decay, and if alumi- 
num, they do not require painting. 

In cold climates, heat loss through 
metal frames and sash is very high. To 
overcome this, some metal window frames 
are made with insulation within the frame. 
Other developments in window design in- 
clude all-plastic frames and sash. These 
are lightweight, corrosion-free and do not 
require painting. 


Double-Hung Windows. The double- 
hung window consists of two sliding sashes 




































































FIGURE 6-5 Basic window types: 
sliding; center, swinging; bottom, fixed. 


top, 


which bypass each other in separate 
grooves. The partial cutaway drawing (Fig. 
6-6) shows the components of a double- 
hung window and frame. This window 
has sealed double glass and removable 
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FIGURE 6-6 Details of 
double-hung window. 
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grille. The double glass with a dead air 
space between panes provides excellent in- 
sulating qualities to the window. The de- 
tails of a conventional double-hung win- 
dow are shown in Fig. 6-7. 
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FIGURE 6-7 Detail sections of double-hung window. 


Various devices are used to hold the 
windows in place. Springs, balances and 
compression weather stripping are com- 
monly used. 

The jambs are made of nominal one- 
inch lumber. The widths are made to fit 
drywall or plaster construction. Some 
manufacturers provide jamb extensions 
which permit adjustments for various wall 
thicknesses (Fig. 6-8). The sills are gen- 
erally raade of 2-inch lumber sloped for 
drainage. 
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FIGURE 6-8 Detail of jamb extension. 





Muntins are moldings which divide the 
sash into small sections. In the past, it was 
difficult to manufacture glass in large 
pieces, so muntins were a necessity. Now- 
adays, producing large sheets of glass is 
not at all difficult; therefore, to keep costs 
down, some manufacturers provide pre- 
assembled dividers which simply snap into 
place. Aside from the economy factor, such 
windows are easy to clean and paint as 
the muntins are readily removable (Fig. 
6-9). 

ie are several ways in which double- 
hung windows may be arranged. They can 
be used singly, doubled or in groups of 
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muntins. 


three or more. Fig. 6-10 shows how three 
units are used in a bay window application. 
They can also be used at the sides of fixed 
windows and in other combinations. 
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FIGURE 6-10 Three double hungs in a 
bay. 


Casement Windows. The sash of case- 
ment windows is hinged at the sides. Most 
casement windows swing outward but in- 
ward-swinging casements are also made. 
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A crank mechanism is the usual method 
for controlling the opening and closing of 
the window. One advantage of the case- 
ment is that its ventilation area is 100 per 
cent as compared to the double hung 
which has a maximum ventilation area of 
only 50 per cent. Another advantage is 
that it can be used in areas of limited ac- 
cess, such as over a kitchen sink. For out- 
ward-swinging casements, screens and 
storm sash are placed on the room side 
of the window. Insulated glass is often 
used in cold climates. Casements are avail- 
able completely assembled including 
weather stripping, ready to install. 


Awning Windows. These are similar to 
casement windows except that they are 
hinged at the top. A similar type, called 
the hopper, is hinged at the bottom and 
the sash swings inward. A combination of 
both types incorporated in one window is 
shown in Fig. 6-11. 


Fixed Windows. These are used mostly 
for effect as picture windows. They pro- 
vide light and an attractive view of the 
outdoors. They may be used alone or 
flanked with double-hung, casement or 
awning units. Large windows may be set 
in sash or directly into rabbeted frames. 
Large windows require thicker sash mem- 
bers. A fixed window is shown in Fig. 6-12, 
lower right. 


Horizontal Sliding Windows. This type 
of window is similar to the double-hung 
except that it slides horizontally instead 
of vertically. Such windows are available 
with two or more sashes. In the two-sash 
units, both are usually movable. In the 
three-sash unit the center unit is usually 
fixed. The section view, Fig. 6-13, shows 
details of this window. 





FIGURE 6-11 Frame with awning at top 


and hopper at bottom. 





h . ‘i 
FIGURE 6-12 Casement angie bay with 
fixed center-section. 
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Jalousies. Jalousies consist of transparent 
slats, usually glass, mounted horizontally 
between a frame. The slats slope down- 
ward toward the outside. They move in 
unison when activated by a crank or other 
type of control. When fully closed, the 
slats overlap each other slightly. They can- 
not be weatherproofed efficiently and 
therefore their use is limited to warm cli- 
mates. 


Basement Windows. These are single- 
sash windows of simple design. They are 
used mostly in foundation walls and are 
usually hinged at the top and swing in- 
ward. 


Skylights. Skylights are used to admit 


light and air to attics, interior rooms and 
hallways. One effective type, shown in 
Fig. 6-14, consists of an insulated double- 
domed plastic 


bubble appropriately 





PS wi ang A OS 


FIGURE 6-14 A double-domed attic skylight. 


framed. They are easily installed on flat 
or sloping roofs. 


Installing Windows. Windows are gen- 
erally delivered to the jobsite primed and 
braced and ready to install. Due to rough 
handling in transit, they may become dis- 
torted. Check each unit for squareness. If 
necessary, renail the braces. Check the 
sizes also. There should be at least ¥2 inch 
of space between jambs and rough opening 
studs to permit adjusting the frame within 
the opening. 

Before the frame is installed, the area 
around the opening should be flashed with 
a 10-inch strip of heavy building paper or 
plastic, as shown in Fig. 6-15. 

Mark the location of the head jamb on 
a story pole and use it to properly position 
the frame. The tops of the windows should 
be the same height as that of the doors. 
This is usually 6 feet 8 inches high. Place 
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FIGURE 6-15 Flashing 
opening. 


around window 


the frame in the opening, then use wedge 
blocks under the sill to raise the frame to 
its proper height. See Fig. 6-16. Use a level 
and adjust as necessary. Drive nails part 
of the way into the lower part of the cas- 
ing. Next, plumb the side jambs, then 
drive nails (again only partway in) near 
the top of the window. Now remove the 
frame braces and check the sash for proper 
operation. Make the necessary adjust- 
ments, then complete the nailing. Use a 
nail set to prevent marring the wood. 


Cornices 


The cornice, or eave, is the exterior finish 
and trim at the point where roof projec- 
tions and side walls meet. In a hip roof 
the cornice is continuous and extends 
completely around the structure (Fig. 
6-17). In the gable roof the cornice is 
formed along the side walls at the rafter 
ends. In a gable roof with a rake extension 
the sloping section is called a rake cornice. 
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FIGURE 6-16 Wedge shaped blocks are 
used to fit window frame into rough 
opening. 


The cornice adds to the appearance of 
a structure and protects it from rain, snow 
and sun. It also provides a surface for in- 
stalling gutters. A typical cornice with 
its various members is shown in Fig. 6-18. 
The soffit, which is also called a plancier, 
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is the underside of a cornice overhang. The 
fascia is a finish trim member; usually a 
flat board applied to the ends of rafters or 
the outer face of a cornice. 

Although many variations are possible, 
there are two basic types of cornices — the 
open and the closed. (See Fig. 6-19.) The 


FIGURE 6-17 The cornice of a hip roof extends equally around the structure 
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FIGURE 6-18 
cornice. 


Section through a 


closed type is also referred to as a box 
cornice. 


Closed Cornice (Narrow). The closed 
or box cornice may be either wide or nar- 
tow. Both conceal the rafters. In the nar- 
row cornice, the rafter projections serve as 


FIGURE 6-19 









fit (right). 
RAFTER 
FIGURE 6-20 Construction detail for 


narrow box cornice. 


the nailing surface for the soffit and the 
fascia. (See Fig. 6-20.) The soffit is nailed 
to the underside of the rafters. This type 
of cornice is suitable with relatively short 
projections, usually between 6 and 12 
inches. 


Closed Cornice (Wide). This cornice is 
similar to the narrow type but additional 
nailing surfaces for the soffit are provided. 
These additions are called lookouts. (See 
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The commonly used box cornice (left) and the open cornice without sof- 
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Fig. 6-21.) The lookouts are toenailed to 
a 2 X 2 or 2 X 4 ledger and face-nailed to 
the rafter extensions. Lookouts are gen- 
erally cut from 2 x 4’s. If a 2 x 2 ledger 
is used, the ends of the lookouts are 
notched to fit (Fig. 6-22). 

Stretch a line to check the tail cuts and 
lower corners of the rafters which must be 
in alignment. If necessary trim any ir- 
regularities. Next, install the ledger strip. 
Be sure it is level and that its lower edge is 
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FIGURE 6-22 Lookout 
over 2 x 2 ledger. 


is notched to fit 


aligned with the lower edge of the rafter 
ends. The lookouts are nailed as described 
previously. 

Plywood, hardboard, fiberboard and 
metal are some of the materials used for 
soffits. The thickness of the soffit depends 
on the support spacing. For 16- or 24-inch 
rafter spacing, ¥8-inch plywood or Y2-inch 
fiberboard are generally used for soffits. 


ROOF SHEATHING 


FIGURE 6-21 Construction detail of wide 
cornice. Lookouts are nailed to ledger. 


Heavier material is needed for 48-inch 
rafter spacing. 

For thin soffit materials, a nailer may 
be used along the inside of the fascia. A 
nailer is a wood board serving primarily as 
a nailing base. Another method is to nail 
a header to the rafter ends. This will serve 
as a backer for the fascia as well as a 
nailer for the soffit. If a grooved fascia is 
used, the nailer can be eliminated (Fig. 
6-23). The fascia should extend at least % 
inch below the soffit, where it serves as a 
drip. Ventilators are required in the sofht 
to permit a flow of air in the cornice and 
attic space. The ventilator may be a 
screened opening placed at intervals along 
the sofht, or it can be a narrow continuous 
slot along the length of the soffit, as shown 
in Fig. 6-24. 

If a roof has considerable overhang and 
a steep slope, the soffit may fall too close 
to the window tops. In such cases the 
lookouts are eliminated and the soffit is 
slanted, as in Fig. 6-25. 
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FIGURE 6-23 Grooved fascia supporting 
soffit. 
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FIGURE 6-24 Screened soffit ventilator. 





Open Cornice. This is similar to the 
slanting cornice except that the soffit is 
eliminated (Fig. 6-26). Since the under- 
side of the roof boards are exposed, the 
overhanging section should be of good 
quality material. If made of plywood, it 
should have an exterior glue line. 


` 


SLANTED 
SOFFIT 






Rake Cornice. 'The rake is the extension 
at the gable end of the roof. It can be very 
close or it may extend several feet. When 
the projection is close, the trim material 






SOFFIT LINE 

TOO CLOSE 

TO TOP OF 
WINDOW 


FIGURE 6-25 Wide overhang may prevent 
use of horizontal soffit. 
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FIGURE 6-26 Open cornice trimmed with 
bed molding. 
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may consist of only a fascia board and 
frieze (Fig. 6-27). For normal gable over- 
hang, up to 8 inches, short lookout blocks 
can be toenailed to the head rafter. The 
soffit and fascia are then nailed to the 
block (Fig. 6-28). 

For wider projections, up to 20 inches, 
a nailing block and fly rafter are used to 
support the rake section. The roof sheath- 
ing is nailed to the fly rafter and lookouts. 







ROOF 
SHEATHING 





FASCIA 


LOOKOUT 
BLOCK 


FIGURE 6-28 Short lookouts are nailed to 
head rafter for normal gable overhang. 











FIGURE 6-27 
projection. 


Detail of close rake 
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FIGURE 6-29 Moderate projections 
require a fly rafter to support the rake 
section. 


The soffits, fascia and other trim are then 
added (Fig. 6-29). 

For very wide projections, a ladder-type 
frame is required, as shown in Fig. 6-30. 
It is constructed either in place on the 
roof or on the ground and then hoisted 
into place. It consists of a header and fly 
rafter nailed into the ends of lookouts. 
The head rafter is spiked to the end rafter 
and the lookouts rest on the plate of the 
end wall. 
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FIGURE 6-30 Ladder framing is used for 
RIDGE —_ extra wide gable extension. 








re NAILING BLOCK 


HANGER FLY RAFTER 


GABLE END STUDS 


END WALL STUDS 


Cornice Return. The cornice of a hip 
roof is continuous, but in a gable roof the 
cornice must be terminated at the gable 
end. The cornice may be returned as 
shown in Fig. 6-31. The cornice turns the 
comer and continues a short distance; it 
then turns again, where it terminates 
against the end wall. Great care must be 
exercised in cutting and fitting the various 
members. A more simple return is shown 
in Fig. 6-32. Here, the rake end fascia is 
widened to close the end of the cornice 
box. 
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FIGURE 6-31 Cornice return at the gable 
end. 
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FIGURE 6-32 Simplified cornice box. 


Prefabricated Soffits. Various materials 
are used in factory-made soffits and cornice 
trim. Steel, aluminum and fiberboard are 
widely used. Their use greatly speeds up 
construction, as the parts are cut to size 
and prefinished ready to install. Fiber- 
board soffits are furnished with channel 
stiffeners which are assembled at the job- 
site. Metal softs are made in modular 
sizes and are usually ribbed for added 
stiffness. They are held with special chan- 
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nels and the ends are made to interlock, 
thus giving the appearance of a long con- 
tinuous soffit (Fig. 6-33). Another advan- 
tage of these soffit systems is that they 
require little maintenance. 


Soffit Ventilation. Improperly or non- 
ventilated cornices can be the cause of 
considerable damage. One common prob- 
lem caused by insufficient ventilation is 
the formation of ice dams at the cornice. 
Poor ventilation causes the attic to warm 
sufficiently so that the roof surface melts 
the snow on it. The melted snow runs 
down onto the colder cornice surfaces and 
freezes. The resulting ice dam causes water 
to back up, working its way into the walls 
and ceilings (Fig. 6-34). By venting the 
attic and keeping its temperature lower, 
the roof snow is kept from melting. Lou- 
vered openings in the gable end wall will 
ventilate an attic, but soffit openings will 
greatly increase circulation of air. 


Finish Roofing 


The finish roofing, when properly chosen 
and applied, adds beauty to the structure 
(Fig. 6-35) and also protects the interior 
from rain, snow, dust and wind. When 
properly installed, the roof will give years 
of trouble-free service. 








FIGURE 6-33 Metal soffits. 
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FIGURE 6-34 Lack of soffit ventilation can ae 
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FIGURE 6-35 An asphalt shingle roof. 
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Many types of roofing are available, in- 
cluding asphalt, wood, asbestos, tile, slate, 
asphalt shingles and wood shingles. The 
roofing used depends upon cost, locality, 
local codes, roof design and other contrib- 
uting factors. Roofs with shallow slopes 
generally require the watertight qualities 
of roll or built-up roofing. Roofs of tile or 
slate require stronger framing to support 
the heavier weight of these materials. Gen- 
erally, when the slope of a roof is under 4 
inches per foot, roll or built-up roofing is 
recommended. Shingled roofs on slopes 
above 4 inches per foot are ideal. 


Roofing Terms. ‘The application of tile, 
slate, metal and similar roofs are handled 
by specialists in the roofing trade. How- 
ever, roll and shingle roofing are often 
part of the carpenter’s duties and are 
therefore covered in this section. The fol- 
lowing roofing terms should be thoroughly 
understood by the carpenter. 

Coverage measures the weather protec- 
tion provided to a roof and is based on the 
number of layers of roof covering ma- 
terials applied. For example, one layer of 
roll roofing provides single coverage. Shin- 
gles are usually installed in two or three 
layers and therefore give double or triple 
coverage respectively. 

Exposure is the distance from the butt 
of one shingle to the butt of the one 
above it. 


TOP LAP 


Square is a roofing unit of measure. 
One square is the amount of material 
needed to cover 100 square feet of roof 
area. 

Flashing is a waterproof material used 
to protect joints at roof intersections and 
around chimneys and make them water- 
tight. 

Butt is the leading or lower edge of a 
shingle. 

Boston ridge is a method of applying 
shingles at the ridge or hip of a roof. 

Fig. 6-36 illustrates some of the terms 
used. 


Deck Preparation. Regardless of the type 
of roof being installed, the deck or roof 
surface must be sound, smooth and free 
of defects. All boards or plywood sheathing 
must be nailed securely. Pay special atten- 
tion that all nailheads are flush. Board 
sheathing should be at least 34 inch thick 
and no wider than: 6 inches, and well sea- 
soned. The use of green boards will cause 
the covering to buckle if shrinkage were 
to occur after the finish roofing is applied. 


Asphalt Roofing Products. The products 
used in roofing can be broadly classified 
into three groups: saturated felts, roll 
roofing, and roofing shingles. 

Saturated felts are made of dry felt 
impregnated with asphalt or coal tar satu- 
rants. They are used as an underlayment 
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FIGURE 6-36 Terms used in roofing. 


for shingles, for sheathing paper and as 
the laminates in built-up roofing. Although 
made in various weights, the most com- 
monly used are the #15 and #30, which 
are 15 and 30 pounds per square, respec- 
tively. Saturated felt is available in rolls 
36 inches wide and 144 feet long. 

Roll roofing consists of a saturated felt 
to which weather-resistant asphalt has 
been added. The surface may be coated 
with colored mineral granules, which in 
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addition to being decorative also help fire- 
proof the roof. 

Asphalt shingles are surfaced with min- 
eral granules. They are made in various 
weights and patterns in single and strip 
form. The table shown in Fig. 6-37 lists 
some of the most commonly used shingles. 
The 235-Ib. weight per square is quite 
popular and easily applied. 

The square butt strip shingle is widely 
used. It measures 12 x 36 inches and may 
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Shingles 
Bundles 


Various 


FIGURE 6-37 Typical asphalt shingles. 
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have one, two or three tabs. Some shingles 
are made with self-sealing tabs. ‘These con- 
sist of adhesive spots on the underside of 
the tab. Heat from the sun activates the 
spot thus eliminating the tedious work of 
sealing each tab by hand. To prevent dead 
air pockets, a space is left between each 
seal. These shingles are recommended for 
use in high-wind localities. 


Underlayment. Roofing underlayment 
consisting of 15-lb. felt is used on roof 
decks with a pitch of 4 inches per foot or 
greater. It protects the deck from rain be- 
fore the shingles are applied, and it pre- 
vents the resinous areas of the deck from 
direct contact with the shingles. It also 
protects the deck from getting wet should 
any shingles be lifted during a storm. Do 


FIGURE 6-38 Application of roof underlayment. 


not use 30-Ib. felt, or tar-saturated products 
or any other vapor barrier materials, as 
they prevent the roof from “breathing.” 
(Moisture in the attic in the form of vapor 
will move through roof boards and dissi- 
pate harmlessly into the atmosphere; this 
movement of vapor must not be restricted 
by a barrier as it would have a deleterious 
effect on all wood structural members.) 

The underlayment is laid horizontally 
with top and side laps of 2” and 4’ respec- 
tively, as shown in Fig. 6-38. Lap the felt 
6 inches from both sides on all hips and 
ridges and use metal drip edges at the eave 
and rake. Note that felt is placed under 
the drip edge at the rake end but over it 
along the eaves. The drip edge prevents 
water from entering along the edges of 
the sheathing. 





Low-Slope Deck. Roofs with slopes under 
4 inches per foot will have a slower water 
runoff. Therefore, the underlayment pro- 
cedure for such roofs is different from 
that outlined above. The deck is covered 
with a double layer of 15-Ib. roofer’s felt 
(Fig. 6-39). Begin with a 19-inch starter 
strip along the eave with the leading edge 
placed over a metal drip edge. Follow 
with a 36-inch-wide sheet placed directly 
over the starter course. Lay each succeed- 
ing strip with an overlap of 19 inches, 
thus exposing 17 inches of each preceding 
course. 
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FIGURE 6-39 Application of underlayment 
for low sloping roof. 
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FIGURE 6-40 Application of underlayment 
to prevent water backup along eaves. 
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When conditions warrant, such as in 
very cold climates, a flashing strip should 
be employed along the eave to prevent 
the backup of water. A course of roll roof- 
ing (not less than 50-lb.) is installed to 
overhang the metal drip edge and under- 
layment from 1⁄4 to % inches. Allow it to 
extend up the roof to a point 24 inches 
inside the interior wall line (Fig. 6-40). 
For normal slope roofs above 4 inches per 
foot, the distance should be a minimum of 
12 inches inside the wall line. 


Flashing 


Valley Flashing. Valley flashing is re- 
quired to make the area between two 
intersecting roofs watertight. It is also 
used at chimneys, dormers, and other roof 
intersections. The materials used for flash- 
ing include various metals, asphalt shin- 
gles and roll roofing. When properly in- 
stalled, the flashing will divert water off 
the roof without leakage under the shin- 
gles. Valley flashing may be either open, 
closed or woven. 

Open valley flashing is illustrated in Fig. 
6-41 and consists of 90-lb. mineral-sur- 
faced asphalt roll roofing applied in two 
layers. The first layer is 18 inches wide 
and is placed face down on the roof. The 
second layer is 36 inches wide and is ap- 
plied face up. (See Fig. 6-42.) The color 
of the flashing should match the shingles. 
When joints are necessary, they should be 
lapped 12 inches and secured with roofing 
mastic. 

The width of the valley should increase 
toward the lower part of the slope. The 
minimum at the top is 5 inches and it 
should widen at the rate of 1% inch per 
foot (Fig. 6-43). Snap chalk lines to indi- 
cate the edges of the shingles. 
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FIGURE 6-41 Open valley flashing between 
intersecting roofs. 
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FIGURE 6-42 Double layer valley flashing. FIGURE 6-43 Shingles at valley are 
installed along tapering lines. 
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For the sake of appearance, valleys may 
be installed with shingles in a woven pat- 
tern (Fig. 6-44). The shingles are applied 
over the lining, with both surfaces of the 
roof being worked at the same time. Each 
course is laid alternately and interlocked 
to form a woven pattern. 
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FIGURE 6-44 Typical closed cut valley 
flashing. 


The closed valley flashing is shown in 
Fig. 6-45. Here the shingles from one roof 
slope are made to extend at least 12 inches 
past the valley center line. The shingles 
of the second slope are cut at the valley 
center line and the ends are held fast with 
plastic asphalt cement. 

When adjacent roofs have varying 
slopes, a metal flashing with a standing 
seam may be used (Fig. 6-46). The seam 
acts as a barrier to prevent water from the 
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FIGURE 6-46 Flashing has standing seam 
on intersecting roofs with different slopes. 


steeper slope from overrunning the valley 
and forcing water under the shingles. 


Flashing at a Vertical Wall. When a 
sloping roof abuts a vertical wall, metal 
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flashing shingles are widely used to prevent 
water infiltration through the intersecting 
joints (Fig. 6-47). The metal shingles are 
rectangular in shape, about 6 inches long 
and 2 inches wider than the exposed face 
of the roof shingles. For example, when 
used with strip shingles laid 5 inches to 
the weather, the flashing shingles would 
measure 6 X 7 inches. Bend them so they 
extend 2 inches onto the roof deck. The 
remainder extends up along the vertical 
wall. The strips are installed as each, course 
of shingles is laid. Place one nail at the 
top of each metal shingle. As the shin- 
gling progresses, each metal shingle will 
be covered by a regular roof shingle. 








FIGURE 6-47 Watertight flashing a 
intersecting surfaces. 
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Chimney Flashing. Flashing around a 
chimney must be installed carefully. Since 
chimneys and the structures around them 
are subject to stresses, some movement is 
bound to take place at the joints. It is 


therefore important to install the flashing 
in a manner which will permit movement 
without affecting the water seal. The flash- 
ing is installed in two sections — the base 
flashing, which is fastened to the roof, and 
the cap flashing, which is secured to the 
chimney. The. base flashing should be in- 
stalled first. 

Lay the shingles up to the base of the 
chimney, then cut flashing sections from 
90-Ib. mineral-surfaced roofing. Cut the 
pieces to size, using the patterns in Fig. 
6-48 as a guide. 


15 LB. FELT 





CHIMNEY SIZE ON SLOPE 


FIGURE 6-48 Patterns and application of 
chimney base flashing. 


Start with the front section, then fol- 
low with the sides and top. Bed each piece 
in mastic as it is applied. The back piece 
is added last. If the chimney is large, a 
saddle to divert water is recommended. 
The saddle (also called a cricket) is in- 
stalled on the deck before the underlay- 
ment is applied. The saddle is made of 
wood and has a ridge with sloping sides 
(Fig. 6-49). The flashing for the saddle is 
cut and applied as shown in Fig. 6-50. The 
front section is added first, followed by the 
sides and finally the top. Be sure that all 
flashing pieces are cemented to each other 
and to the roof. 

The cap flashing is applied next. It con- 
sists of metal sheets set into the mortar 
joints and bent down over the base flash- 
ing. The front flashing is usually one long 
piece, but the side pieces are stepped to 
correspond to the roof slope. They are in- 
stalled by the mason at the time the chim- 
ney is built. If the chimney is built without 
the cap flashing, the mortar joints will 
have to be cleared out to a depth of one 
inch. The flashing is then inserted and the 
cap secured with lead plugs. Fill the joints 
with caulking compound (Fig. 6-51). 
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FIGURE 6-49 Wide chimneys require a 
saddle to divert water. 
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FIGURE 6-51 Metal cap flashing is used to 
waterproof the roofing around chimney. 


Stack Flashing. Vent stacks and other 
projections must be flashed carefully. Pre- 
fabricated vent flashing boots, made of 
metal, rubber, or plastic, are readily avail- 
able. These are slipped over the stack and 
caulked with mastic. A one-piece vent 
collar is shown in Fig. 6-52. The method 
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FIGURE 6-52 One-piece collar made to 
slip over vent pipe. 


of flashing the vent with shingles is shown 
in Fig. 6-53. The shingles are applied up 
to and around the vent. A flange is then 
cut out and placed over the stack. It is 
cemented in place and the shingles are 
then laid over it. 


Applying Shingles 


Shingles can be laid from either end on 
small roofs, but on roofs that are over 30 
feet, it is better to work from the center 
out. This will assure greater accuracy. Since 
there may be slight variations in the length 
of the strip shingles (plus or minus 4 
inch), the use of chalk lines is recom- 
mended. Strike the chalk lines parallel to 
the eave and space them at about every 
fourth or fifth course. This will assure a 
straight line along the butt edges of the 
shingles. 

The application of shingles can begin 
after the necessary preparations are made. 
The underlayment must be swept clean 
and the surface must be checked for pro- 
truding nailheads. A starter course is ap- 
plied to the roof along the eave. This can 
be a 9-inch or wider strip of roll roofing or 
a row of strip shingles inverted so that 
the tabs point upward toward the ridge. 
Install with the leading edge overhanging 
the metal drip edge by about % inch. 
The starter strip backs up the first course 
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FIGURE 6-53 Step-by-step method of 
installing flashing around vent. 


of shingles and fills the space between 
the tabs. Nail the strip securely, placing 
the nails about 4 inches above the edge. 
The nails used for asphalt shingles 
should be noncorrosive, with large flat 
heads. The shanks may be barbed or have 
annular or spiral threads (Fig. 6-54). Use 
14%-inch nails for new work and 134-inch 
nails when reroofing. Special staples ap- 
plied with pneumatic staplers may also be 
used (Fig. 6-55). The nailing pattern is 
very important. For three-tab shingles in 
high-wind areas, use six nails for each 12 
x 36-inch shingle. Otherwise, use four 
nails per strip. (See Fig. 6-56.) Be sure to 
drive the nails squarely and flush with the 
shingle. Do not attempt to set the nails. 
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— 


FIGURE 6-54 Two commonly used asphalt 
shingle nails. Top: plain barbed. Bottom: 
annular thread. 


FIGURE 6-55 Applying asphalt shingles 
with pneumatic stapler. 
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FIGURE 6-56 Nailing pattern for 3-tab 
shingle. 


First and Subsequent Courses. Start the 
first course with a full shingle and the fol- 
lowing courses with full or cut strips, de- 
pending on the style of shingle used and 
the pattern desired. For a three-tab butt 
shingle with the joints breaking on halves, 
remove 6 inches from the first tab on the 
second row of shingles. On the third row 
remove 12 inches. For the fourth row, re- 
move half a strip, and so on. The result 
will be cutouts in each row centered in 
the course directly below (Fig. 6-57). 

For random spacing, different amounts 
are removed from the tabs of succeeding 
courses. ‘These rules should be followed: 
The width of the starting tab should be 
at least 3 inches; the cutout center lines of 
any course should be at least 3 inches to 
either side of the cutouts in the courses 
directly above or below; the starting tab 
widths should vary sufficiently in each 
tow (Fig. 6-58). 


Hips and Ridges. Special shingles are 
used for finishing hips and ridges. They 
are available ready-made, or they can be 
cut from 90-Ib. mineral-surfaced roll roof- 
ing or from the shingles used on the main 
roof. Cut pieces 9 x 12 inches and bend 
them lengthwise along the center to ob- 
tain equal exposure on each side of the 
hip or ridge. Start at either end of a ridge 
or at the bottom of a hip. Apply with a 
5-inch exposure and secure with a nail at 
each side 51⁄2 inches from the leading end 
and one inch from the edges (Fig. 6-59). 
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FIGURE 6-57 Three-tab square butt shingles laid with joints breaking on halves. 


FIGURE 6-58 Random 
spacing of three-tab square 
butt strips. Pattern repeats 
each five courses. 
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FIGURE 6-59 Ridge pieces are 
applied with a five-inch exposure. BOARD 


Thus, each overlapping row of shingles to prevent cracking. Do not use metal 
conceals the nails of the row below. Be ridges with asphalt shingles, as discoloring 
sure to warm the shingles in cold weather of the shingles may result. 






FIGURE 6-60 Preparation of old roof for 
reshingling. 


Re-roofing. It is not usually necessary to 
remove the old shingles when re-roofing 
with asphalt shingles, as long as the old 
roof is strong enough to support the new 
dead and live loads. Also, the sheathing 
must be sound enough to provide good 
anchorage for the roofing nails. If these 
conditions cannot be met, the old roofing 
should be removed completely and any de- 
fects corrected. 

Prepare the existing roofing by nailing 
down all loose shingles and replacing any 
missing ones. Remove all loose or pro- 
truding nails. If the old shingles are wood, 
split the badly warped ones so that the re- 
sulting segments can be nailed flat. 

To ensure that the new roofing installed 
over old wood shingles will be sound, espe- 
cially in high-wind areas, cut back the 
shingles at the rake and eaves so that 1 x 4 
or 1 x 6 boards can be installed at the 
edges (Fig. 6-60). Let the boards overhang 
the edge the same amount as the old wood 
shingles. Feather strips installed at the 
butts of old wood shingles are recom- 
mended. 
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FEATHERING STRIPS 


6-INCH WOOD ane SINR 
TO OVERHANG EAVES AND RAKES 
SAME DISTANCE AS OLD SHINGLES 





Wood Shingles. Wood shingles have 
been in use on dwellings for many years. 
They add charm and rustic beauty to a 
structure and because of the way they are 
installed they add considerably to its 
strength. However, because they have little 
fire resistance some localities prohibit their 
use. The species of wood most commonly 
used for shingles are the red cedar, red- 
wood, and cypress, as these woods are 
highly resistant to decay. When they are 
machine-sawed, the product is called shin- 
gles; when hand-split, the result is known 
as shakes (Fig. 6-61). 

Wood shingles are made in random 
widths in lengths of 16, 18, and 24 inches. 
They are tapered, with the butt or thicker 
end measuring about ¥2 inch in thickness. 
Various grades and specifications are avail- 
able (Fig. 6-62). The better grades are cut 
with the annular rings perpendicular to 
the surface (Fig. 663). Shingles are 
packed in bundles. In normal usage, it 
takes four bundles to cover 100 square 
feet of roof area. 

Wood shingles are installed over solid 
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FIGURE 6-61 


Length 





No. 1 
BLUE LABEL 


No. 2 
RED LABEL 


No. 3 
BLACK LABEL 


No. 4 
UNDER- 
COURSING 


No. 1 or 

No, 2 
REBUTTED- 
REJOINTED 


16” (Fivex) i 
18” (Perfections) 
24” (Royals) 


16” (Fivex) 
18” (Perfections) 
24” (Royals) 


16” (Fivex) 
18” (Perfections) 
24” (Royals) 


16” (Fivex) 
18” (Perfections) 


16” (Fivex) 
18” (Perfections) 
24” (Royals) 


1 carton 
1 carton 
4 bdls. 





FIGURE 


ons 
are 


Straight-Split Shakes are cut from 
the same end of the block 

T split Shakes are cut from 
alternate ends of the block 
Resawn Shakes are made by put 
ting handsplit material diagonally 
through a bandsaw 


Wood shingles and shakes. 


Thickness No. of Courses | Bdis/Cart we 
(at Butt) Per Bundle | Per Squ Description 


The premium grade of see for roofs and sidewalls. These 
top-grade shingles are 100% heartwood . . . 100% clear and 
100% edge-grain. 


A proper grade for some applications. Not less than 10” clear 
on 16” shingles, 11” clear on 18” shingles and 16" clear 
on 24” shingles. Flat grain and limited sapwood are permitted 
in this grade. 


A utility grade for economy applications and secondary build- 
ings. Not less than 6” clear on 16" and 18" shingles, 10" clear 
on 24" shingles. 


A utility grade for undercoursing on double-coursed sidewall 
applications or for interior accent walls. 


Same specifications as above for No. 1 and No. 2 grades but 
machine trimmed for exactly parallel edges with butts sawn at 
precise right angles. For sidewall application where tightly fit- 
ting joints are desired. Also available with smooth sanded face. 


6-62 Wood shingle specifications. 





FIGURE 6-63 Better shingles have annular 
rings perpendicular to surface. 


sheathing or over spaced boards (Fig. 
6-64). In either case, it is important that 
the attic be well ventilated to prevent a 
buildup of moisture or heat. 

The type of nails used for shingling is 
important. They must be a corrosion-re- 
sistant type, such as hot-dipped galvanized 
steel or spiral-threaded aluminum nails, 
and they must have good holding quali- 
ties. Although shanks can be smooth or 
threaded, the threaded nails are recom- 
mended for plywood sheathing. Nail sizes 
are shown in Fig. 665. For hips and ridges 





FIGURE 6-64 Wood shingles may be 
installed over solid sheathing or spaced 
boards. 
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FOR 24” 
SHINGLES 


1⁄4” LONG "LONG 
#142 GAUGE] #14 GAUGE 


APPROX. 515 | APPROX. 382 
NAILS TO LB. } NAILS TO LB. 


FIGURE 6-65 Nail sizes recommended for 
application of wood shingles. 














1⁄4” LONG 






APPROX. 220 
NAILS TO LB. 


APPROX. 376 
NAILS TO LB. 






the nail size should be 2d larger than 
shown. 


Tools for Shingling. A special hatchet is 
used for shingle installation. It should be 
well balanced, lightweight and sharp. 
Some have a gauge which can be adjusted 
to check the shingle exposure (Fig. 6-66). 
A trimming saw and straightedge are also 
needed. 


NON-SKID 
"A HEAD 


LIGHTWEIGHT 
HANDLE N 
7 
a SLIDING 
1 i h, 








SHARP BLADE 
AND HEEL 





FIGURE 6-66 Shingler’s hatchet. 
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Slope and Exposure. The exposure of 
wood shingles depends upon the roof 
slope. For roofs with slopes of 5 in 12 or 
steeper, standard exposures of 5, 5¥2 or 
7 inches are used for 16-, 18-, or 24-inch- 
size shingles, respectively. By using less 
exposure, the shingles may be used on 
slopes as low as 3 in 12. For example, a 4 
in 12 roof requires exposures of 41/2, 5 and 
6% inches. For a 3 in 12 slope, the figures 
drop to 334, 444, and 5% inches, respec- 
tively. This will result in four layers of 
shingles over the entire roof area. 


Roof Sheathing. As mentioned previ- 
ously, sheathing for wood shingles may be 
solid or spaced. Solid sheathing may be 
plywood or nominal one-inch boards. The 
advantage of spaced sheathing is the re- 
duced cost. Also, spaced sheathing per- 
mits the shingles to dry out faster. The 
center-to-center spacing of open sheathing 
should be equal to the shingle exposure 
(Fig. 6-67). Other methods of spacing 
may also be used, depending on the pref- 
erence of the carpenter. 


EXPOSURE 





i, 
a i 


In areas of high wind, snow and rain, 
solid sheathing is recommended. Under- 
layment is not needed with wood shingles, 
but it may be desirable to prevent air in- 
filtration. Use a nonsaturated felt. 


Flashing. Eaves flashing is highly recom- 
mended in areas where temperatures drop 
as low as zero degrees Fahrenheit. Follow 
the same procedure as used for asphalt 
shingles. 

Metal flashing is generally used with 
wood shingles. The type of metal is im- 
portant. Do not use copper flashing with 
red cedar, as the wood may react with 
the copper, causing deterioration of the 
metal. Galvanized steel or aluminum is 
preferable. When using galvanized steel 
flashing, be careful not to crack the zinc 
coating. 

On roofs with a pitch of ¥% (12-inch 
rise in 12-inch run) or steeper, the valley 
flashing should extend at least 7 inches 
to either side of the valley center line. For 
lower slopes, the measurement should be 
10-inches to each side (Fig. 6-68). If the 





5v2" 


FIGURE 6-67 The spacing of open sheathing should be the same as the exposure. 


FIGURE 6-68 Flashing 
specifications for shingle roofs. 


or 


A AN / 
ASO IZZ 


NIG My M 


So 





\ 
A 
two slopes leading to a valley are unequal, 


the valley flashing should contain a verti- 
cal waterstop along its center line. 


Applying the Shingle. Double or triple 
the first course of shingles at the eaves. 
Let them project beyond the sheathing 
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uoo oa 
= On half pitch and ~ 


steeper, valley sheets 
should extend at least 


7" from valley center 
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one inch at the rake and 11% inches at the 
eave. Leave % inch of space between all 
shingles to allow room for expansion. 
When laying down the second row of 
shingles in the first course, offset the joints 
by 1% inches (Fig. 6-69). Use two nails 
per shingle regardless of its width. Place 


ee 
Gable 
mould 


For 4 in 12 pitch 
and steeper use 
" q" 
5! 55,75 for 
16% 18 24" shingles 
respectively. 
For flatter pitches 
use reduced exposures. 


First course double or tripled 


Wall sheathing 


FIGURE 6-69 Typical shingle application. 
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the nails 34 inch from the edge and one 
inch above the exposure line. Drive the 
nails flush without crushing the wood 
fibers (Fig. 6-70). To divert rainwater 
away from the gable end, a cant strip 
made of beveled siding is used (Fig. 6-71). 
This will direct the water away from the 
edge and toward the eaves, where it will 
run off into the rain gutters. 


CORRECT 





INCORRECT 


FIGURE 6-70 Drive nails until the heads 
meet the shingle surface. 


BUR apn eann Minan 
S ee 


Ww 


NS 


uu 
j 


d 
FIGURE 6-71 Application of shingles at 
gable end. 


BEVELED SIDING 


Hips and Ridges. Good tight joints are 
important. The width of the hip or ridge 
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FIGURE 6-72 Hip and ridge shingles are 
alternated to produce watertight joint. 


should match the exposure. Start the 
course with a double shingle and use the 
“Boston” method of alternate overlapping. 
To keep the ridge line straight, some 
workers tack a guide strip on each side of 
the ridge. Cut and bevel each piece, let- 
ting them overlap as shown in Fig. 6-72. 
Position the nails so they are concealed by 
the succeeding shingles. Use nails long 
enough to penetrate the sheathing. 


Wood Shakes. Wood shakes are hand- 
split shingles with a textured surface. They 
have a distinct character unlike that of 
other roofing materials (Fig. 6-73). Shakes 
are available in three types: hand-split and 
resawn, straight-split and taper-split (Fig. 
6-74). They are produced in three lengths 
— 18, 24 and 32 inches —and in widths 
varying from 5 to 18 inches. The resawn 
hand-splits are made by diagonally sawing 
a straight-split shingle to produce two 
pieces. They are appled in a manner 
similar to wood shingles. Because of their 


FIGURE 6-73 Application 
of wood shakes. 
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15” Starter-Finish 
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No. 1 18” x y2” Mediums 
ti 5 These shakes have split faces and sawn backs. Cedar logs are first cut into desired 
HANDSPLIT Ie x Hr, Heavies lengths. Blanks or boards of proper thickness are split and then run diaġonally 
& RESAWN 34” x Y2” Mediums through a bandsaw to produce two tapered shakes from each blank, 





24” x 3⁄4” Heavies 







Produced largely by hand, using a sharp-bladed steel froe and a wooden mallet. 




























0. 1 
24° xh" 9/9 The natural shingle-like taper is achieved by reversing the block, end-for-end, 
TAPERSPLIT son oy with each split. k 
No. 1 k . 
STRAIGHT- 18" x %' True-Edge 1 F T Produced in the same manner as tapersplit shakes except that by splitting from 
SPLIT ye ee $ E Suen the same end of the block, the shakes acquire the same thickness throughout. 
a 





FIGURE 6-74 Grades and sizes of wood shakes. 


thickness, however, greater exposures are 
possible. Typical exposures are 742, 10, 
and 13 inches. 

Shakes should not be used on slopes of 
less than 4 in 12. Installation procedure is 
similar to that used for regular wood 
shingles. Apply a 36-inch-wide strip of 
30-Ib. felt along the eaves. Double or triple 
the first course. (A doubled course is sufh- 
cient, but a triple course may be used for 
design effect.) As each course is com- 
pleted, apply an 18-inch-wide strip of 30- 
Ib. roofing felt over the top part of the 
shakes. Place the felt so that the bottom 
edge is positioned a distance equal to 


twice the weather exposure. For example: 
24-inch shakes with a 10-inch exposure 
would require the felt to be placed 20 
inches above the shake butts (Fig. 6-75). 
Spacing between shakes should be about 
54 inch to allow for expansion. Offset the 
joints at least 11⁄2 inches in adjacent 
courses. The use of felt is not required in 
snow-free areas. 

Hip, ridge and valley shakes are applied 
like the regular wood shingles. Select uni- 
form shakes and apply them over an 8- 
inch-wide strip of 30-Ib. felt. Use 6d or 
longer hot-dipped zinc-coated nails. 

The open valley is recommended for 
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, FIGURE [e275 Felt strips are applied across top of shakes in each course. _ 


shakes. To avoid leaks, the metal valley 
sheets should be at least 20 inches wide 
and preferably edge- and center-crimped. 

Gutters for use on roofs with hand-split 
shakes should be at least 5 inches wide. 
The wider gutter is needed because shakes 
tend to shed water in a wider zone. 


Other Roofing 


Carpenters are not required to install spe- 
cialized roofing but they should be famil- 
iar with the various types, some of which 
are briefly described here. 


Mineral Fiber. Mineral fiber shingles are 
made by combining asbestos fibers and 
Portland cement. They are practically in- 
destructible. They resist burning, rotting 
and decay, and are unaffected by water or 
ice. Made in various sizes, shapes and 
colors, they can be used on new or old 
roofs alike. The material is very hard and 
brittle; therefore, special tools are required 
to cut and punch the shingles. Nails can- 
not be driven through the shingles, so they 
are furnished with prepunched nail holes. 
Fig. 6-76 shows one method of making 
cutouts in the shingles. The perimeter of 
the cutout is outlined with a series of 





FIGURE 6-76 Punching hole in asbestos 
shingle. 


punched holes. A hammer blow is then 
struck at the center to knock out the 
waste. Straight cuts are made by scoring 
the shingles with a carbide-tipped blade, 
then snapping them apart much like glass 
is cut. Roof framing must be sufficient to 
support the load of the shingles, which is 
substantial. 


Slate Roofing. The beauty of slate roofs 
is unexcelled. They are expensive, but 
they are fireproof and are unaffected by 
the elements. Made by splitting natural 
tock, they are available in various colors 
and sizes. However, they are brittle and 
must be handled with care. Fastening is 
accomplished with copper or slater’s nails. 


Tile Roofing. Tile roofs are commonly 
used in mission and Spanish architecture. 
The tiles are made of fired clay and are 
available in various patterns and colors. 
Since they are made from molds, unifor- 
mity is assured. The tiles are applied over 
felt underlayment and fastened with nails. 
Matching hip and ridge tiles are available. 
Sheet copper is generally used for the 
valleys. 


Metal Roofing. Roof coverings are avail- 
able in various metals. These include gal- 
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vanized iron, copper, lead, zinc, and 
aluminum, They are used mostly on com- 
mercial structures. 


Drainage 


Gutters and downspouts are used to col- 
lect and dispose of water from roofs. The 
gutter collects water from the edge of the 
roof and directs it to the downspout, 
which may direct the water either onto the 
ground and away from the structure or 
into a drainage system (Fig. 6-77). Gut- 
ters and downspouts may be fabricated of 
wood, aluminum, copper, steel or plastic. 
Regardless of the material used, the gut- 
ters and downspouts should be large 
enough to carry the water away without 
overflowing. 





FIGURE 6-77 A good drainage system will 
direct rain water away from the structure. 
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FIGURE 6-78 Wood gutters should be installed with an air space at the rear. 


Wood Gutters. These are generally made 
of cypress, red cedar or redwood. Other 
speciès of wood may be used, but they 
must be treated. Unaffected by corrosive 
fumes, heat or moisture, they will give 
many years of service. Unlike metal gut- 
ters, which are supported by hangers, wood 
gutters are fastened to the fascia board 
with screws (Fig. 6-78). To provide an 
airspace between the gutters and fascia, 
small blocks are spaced 24 inches on 
center. Whenever possible, the gutter 
should be in one continuous section. If 
splices are necessary, they should be 
doweled. 

Gutters are installed with a slight pitch 
toward the downspout. Standard practice 
is to slope the gutter one inch for every 20 
feet. On runs over 35 feet, use two down- 
spouts, one at each end. The gutters are 
installed with the front edge about 2 
inches below the roof edge. This will pre- 
vent water from flowing between the 
shingles in case of an overflow. 


Metal Gutters. These are generally made 
of aluminum, copper or steel. They come 
in a variety of sizes and shapes. The most 
common are the half-round and the box- 
type (Fig. 6-79). Aluminum and copper 
gutters are not as strong as steel and must 
be handled carefully to prevent denting. 
Aluminum gutters are available either 
finished or unfinished. Copper gutters 
have soldered joints and therefore are 
more difficult to install than the alumi- 
num and steel types, which are assembled 
with slip-joint connectors and caulking. 

The component parts of the gutter sys- 
tem, shown in Fig. 6-80, include inside 
and outside mitered corners, gutter sec- 
tions, connectors, hangers, end caps, 
elbows, and downspouts. 

The size of the gutter depends on the 
roof area. Use a 4-inch gutter for roofs 
with an area up to 750 square feet. Use a 
5-inch gutter for areas over 750 square 
feet, and a 6-inch gutter for anything over 
1500 square feet. 
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FIGURE 6-79 Conventional metal gutter. 
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FIGURE 6-80 Component parts of roof 
drainage system. 
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Downspouts are installed with pipe 
straps, which are placed at the top and 
bottom of the pipe and at 6-foot intervals 
in between. The size of the downspouts 
is governed by the roof area. A 3-inch 
downspout will handle roof areas up to 
1,000 square feet. Slip connections permit 
the sections to move when the tempera- 
ture changes. 

When downspouts are made to flow 
onto the ground, splash blocks should be 
used to direct the flow away from the 
foundation (Fig. 6-81). 





FIGURE 6-81 
flowing from down pipe. 


Splash block diverts water 


Exterior Wall Finish 


The exterior wall covering of a house must 
be selected and installed with great care. 
Although its chief function is to protect 
the structure and its interior from the ele- 
ments, other factors must be considered in 
choosing the most appropriate wall cover- 
ing material, such as appearance, durabil- 
ity, insulating value, and labor and ma- 
terial cost. When properly chosen and 
applied, exterior wall products will give 
years of trouble-free service. 


Sheathing Paper. Wall sheathing paper, 
also called building paper, is used to pro- 


tect against air infiltration and moisture. 
It is applied over sheathing boards or di- 
rectly over studs when sheathing is not 
used. It is not needed when walls are 
sheathed with plywood, treated gypsum 
board or fiberboard (Fig. 6-82). 

The paper should be water-resistant but 
not waterproof. It must not act as a vapor 
barrier, as this could cause condensation 
problems. A low-vapor-resistant asphalt- 
saturated felt is recommended. It is ap- 
plied as soon as possible after the walls 
have been sheathed. Use 4-inch side and 
top laps and 6-inch laps at corners. When 
not protected by wide overhangs, drip caps 


over doors and windows should be flashed 


(Fig. 6-83). Although others are available, 
aluminum, copper or galvanized steel are 
the usual flashing materials used. 


Wood Siding. Wood sidings are avail- 
able in many styles for application hori- 
zontally or vertically, or with a combina- 
tion of both (Fig. 6-84). 

The most popular horizontal siding is 
the bevel or tapered siding (Fig. 6-85). 
Bevel sidings have a narrow end of %6 
inch, tapering to ¥2 or %4 inch at the 
thick edge. The widths vary from 4 to 
12 inches. Bevel sidings are made by saw- 
ing plain-surfaced boards diagonally. The 
surfaced face is smooth, while the other 
side is rough and shows the saw cuts. 
Either surface may be placed outward, de- 
pending on the finish desired. The smooth 
side is usually exposed when the siding is 
to be painted. The rough-sawn surfaces 
are normally stained for a rustic appear- 
ance. Bevel siding with a rabbeted edge 
is widely used, as it lies flat and tightly 
against the wall sheathing. 

Drop siding is also applied horizontally. 
It is heavier than bevel siding and is often 
used on low-cost houses and garages where 
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FIGURE 6-82 Application of building 
paper over sheathing boards. 


FIGURE 6-83 Application 
of drip cap flashing. 
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FIGURE 6-84 Horizontal wood siding. 


P 


i 


o a T 





A Weyerhaeuser ————— 4.SQUARE : 





sheathing has been eliminated. The 
matched joints form a strong, tight wall, 
highly resistant to wind and water. 

The two patterns shown in Fig. 6-86 
can be used horizontally or vertically. Ver- 
tical sidings (Fig. 6-87) are usually limited 
to one-story houses. Sometimes they are 
used in combination with horizontal siding 
for a pleasing effect. Wide boards are ap- 
plied vertically, with 1 x 2 battens used 
to cover the joints. They are economical 
and easy to install. Reverse battens (Fig. 
6-88) is another method of applying 


Rep E oe a 
EL TTT 


EEP ANN 
—_ 


ca 
7a 


FIGURE 6-87 Vertical wood siding. (C 
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boards and battens. In this application, 
the air space behind the panel adds a 
slight degree of insulation to the structure. 


EFF 





FIGURE 6-86 Two wood siding patterns 
suitable for horizontal or vertical 
application. 
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DOUBLE NAILING 


SPACE !6" VERTICALLY 
WHEN WOOD 
SHEATHING IS USED 


FIGURE 6-88 Detail of reverse batten. 


Exterior siding should be of high qual- 
ity, free of knots, pitch pockets and other 
defects. It should have the correct mois- 
ture content. Wide boards are especially 
troublesome if excessive shrinkage should 
occur after installation. If used in south- 
ern states, the moisture content of the 
siding should be 9 per cent; but otherwise, 
12 per cent is desirable for the rest of the 
country. 

Most sidings are available prefinished; 
some are furnished with a prime coat of 
alkyd resin. Siding is applied after doors 
and windows are in place. Bevel siding 
must be lapped at least one inch to make 
it weathertight (Fig. 6-89). However, 
there are occasions when slight variations 
are permissible, especially when it is neces- 
sary to align the siding with the bottom 
of windowsills and drip caps at the tops 
of doors and windows. Butt joints should 
be staggered in adjacent courses and made 
over studs (Fig. 6-90). 


Applying Wood Siding. A story pole is 
used to aid in the installation of siding. Its 
use will insure that the siding will be ap- 
plied level and aligned around the perim- 
eter of the building. Use a flat, straight 
piece of 1 x 2 stock for the story pole. The 
siding should start one inch below the top 





FIGURE 6-89 Lapping of bevel siding. 


of the foundation wall, and it usually ex- 
tends up to the soffit. Mark these locations 
on the pole (Fig. 6-91). Now divide this 
distance into equal parts, representing the 
exposure of the siding. Make slight adjust- 
ments to align the bottom of the window- 
sills and the drip caps so they can be 
installed without notching (Fig. 6-92). 
Transfer the marks from the pole to the 
house corners and to the window and door 
casings (Fig. 6-93). Snap a chalk line on 
the lower part of the wall to locate the top 
edge of the first piece. A starter strip, with 
the same thickness as the thin edge of the 
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FIGURE 6-90 Installation of bevel siding. 
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siding, is usually used with bevel siding. 
This should be placed slightly above the 
lower edge of the first piece (Fig. 6-94). 
If the design calls for the use of a water 
table, it is constructed and flashed as 
shown in Fig. 6-95. (The water table 
serves as a miniature shed to direct water 
away from the structure. ) 





STARTING STRIP 


FIGURE 6-94 Starter strip is used under 
first course of bevel siding. 


DRIP SAR 





FIGURE 6-95 Details of flashed water 
table. 





Various corner treatments are possible. 
The most difficult method calls for mi- 
tered joints. If not properly cut and in- 
stalled, these joints have a tendency to 
open, thus detracting from their appear- 
ance. If mitered corners are used, the miter 
must be cut with the siding held at the 
same angle it will have when installed. A 
simple jig set up in the miter box will aid 
in cutting the miters. Corner boards and 
metal corners are more widely used than 
mitering. They are easily installed and 
thus save on labor costs. Metal corners are 
provided with tabs to align the bottom 
of the siding. Fig. 6-96 shows a typical 
metal corner. 


| 


i 












FIGURE 6-96 Metal corners add finished 
appearance to siding. 





Corner boards are installed before the 
siding is applied. The siding is then cut 
to fit snugly against them. Fig. 6-97 shows 
how inside and outside corners are in- 
stalled. To insure properly fitting joints, 
a siding gauge is used. Make the gauge by 


FIGURE 6-97 Corner treatment. 
Left: inside corner. Right: outside 
corner. 


notching a piece of 1 x 4 stock as shown 
in Fig. 6-98. The double notching of the 
gauge assures that the siding is held level 
while marking. Use a pencil or knife to 
mark the cutting line. For a neat appear- 
ance, cut the siding with a fine-tooth saw. 





el NG 
FIGURE 6-98 Left: Siding gauge is used t 
mark length of siding. Right: Notches at 
rear of gauge are used to obtain required 
exposure. 
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Before installing each piece, brush the 
ends of the siding with a preservative 
(Fig. 6-99). Joints at doors and windows 
should be caulked. 











FIGURE 6-99 Siding cut on the job should 
be treated with a water repellent. 


Tips on Nailing. Proper nailing is impor- 
tant. Many walls have been marred be- 
cause the wrong nails were used. Rusting 
nails not only discolor the siding, but they 
will eventually corrode to the point where 
they lose their holding power. Use only 
noncorrosive fasteners such as aluminum, 
hot-dipped galvanized, or stainless steel 
nails. For 12-inch siding over plywood or 
board sheathing, use 6d nails. Use 8d 
nails over gypsum or fiberboard sheathing. 
For %4-inch siding, use 7d nails over ply- 
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FIGURE 6-100 Nailing details for different kinds of siding. 


wood and board sheathing and 9d nails exposure for single-course work is 7¥2 
over gypsum and fiberboard. Nailing de- inches for 16-inch shingles, 8¥2 inches for 
tails are shown in Fig. 6-100. Note that 18-inch shingles, and 114% inches for 24- 
nails are placed so they just clear the tops inch shingles. Fig. 6-101 shows a single- 
of the preceding courses. This is especially course application. For double-course ap- 
important when using wide boards, as it plication, the permissible exposures are 12, 
allows expansion clearance, thus prevent- 14 and 16 inches for the 16-, 18- and 24- 
ing cupping of the siding. inch shingles, respectively. A lower-grade 
undercoursing shingle is used on double- 
coursed work. When double-coursed, the 
insulation value of that wall is increased. 
Fig. 6-102 shows the detail of a double- 


coursed wall. 


Wood Wall Shingles. Wood shingles are 
widely used for sidewall covering. They 
are durable and require little in the way of 
maintenance, especially when used in their 
natural state. They are available painted 
or stained with a grooved surface for side- 
wall application. They are made in uni- 
form or random width in several grades. 
Installation is similar to that for roofs but 
greater exposure is possible. Wood shakes 
are also used for wall covering, but their 
cost and difficulty of installation has pre- 
vented their widespread use. 
Wood shingles are applied either single 
or double coursed. The maximum weather 


Applying Shingles. Wood shingles may 
be applied directly to board or plywood 
sheathing. However, if the sheathing is 
not wood, nailers consisting of 1 x 3 or 
1 x 4 wood strips must be installed first. 
The entire wall must be covered with 
building paper before the shingles are ap- 
plied. On open studding, the paper is ap- 
plied to the framing members, as shown in 
Fig. 6-103. 













FIGURE 6-101 Single-course 
shingle application. 
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USE 2 NAILS FOR SHINGLES 
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FIGURE 6-102 Double-course shingle 
application. 
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FIGURE 6-103 Apply building paper and i 
nailers to open studding before shingle ' 


application. 
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Use the story pole to indicate exposures 
as well as soffit and base lines. To align 
the shingles across the wall, snap a chalk 
line on the building paper. A better 
method, which will speed up installation, 
consists of tacking a 1 x 4 straightedge 
across the wall. The butts of the shingles 
are then aligned with it. As each course 
is completed, the straightedge is reposi- 
tioned (Fig. 6-104). 





FIGURE 6-104 Straightedge aids in 
aligning each shingle course. 


For single-course application, start the 
first course by doubling the shingles at 
the foundation line. Apply the second row 
of shingles over the starter course with 
just enough overlap to give the desired 
exposure. Each following course should 
have the same overlap. 

The nails in single-course work are con- 
cealed. Use 3d rust-resistant nails, plac- 
ing them 34 inch from each edge and 1 


inch above the butt line of the following. 


course. If the shingle is wider than 8 
inches, use a third nail at the center and 
aligned with the others. 

For double-course applications, the 
starter row is made with three shingles, 
the first two being undercoursing grade. To 
allow for expansion the first two courses 
are laid with spaces between the joints, 
then the top course is applied with tight 
joints. The butts of the outer course are 
set ¥2 inch below the butt edge of the 
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oe 
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a 


STRAIGHT EDGE 
WITH }” RABBET 


FIGURE 6-105 Rabbeted straightedge 
provides proper spacing for shingles. 


undercourse. A shiplap straightedge with 
a ¥2-inch rabbet will serve to align the 
under and top courses (Fig. 6-105). 

The nails in double-coursed work are 
exposed. Place them 2 inches above the 
butt and % inches from the edge. Use a 
third nail on shingles wider than 8 inches. 
The outside corners are alternately lapped 
or mitered. Inside corners are alternately 
butted. 

In both single and double-course appli- 
cation of shingles, the joints in adjacent 
courses should be offset by at least 11⁄2 
inches. 


Over-Walling. Shingles and shakes can 
be applied over old walls with nailable 
surfaces. On masonry and other non-nail- 
able surfaces, nailer strips must be fas- 
tened to the wall (Fig. 6-106). Before 
fastening the strips, apply building paper 
to the old wall surface. Because of the 
added thickness of the new wall, it will 








FIGURE 6-106 Application of wood 
shingles over masonry walls. 


probably be necessary to add new molding 
strips around doors and windows. 


Plywood Siding. Plywood is ideally suited 
for exterior wall covering. Because of the 
large sheet sizes available, installation time 
is reduced considerably. Plywood can be 
applied directly to the framing, thus elimi- 
nating the need for sheathing (Fig. 6-107). 
Standard size panels are available in 3⁄4- 
inch, ¥2-inch and %-inch thickness in 4- 






FIGURE 6-107 
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foot width, and in lengths of 8, 9 and 10 
feet. 

On open studding, %-inch panels are 
used for 16-inch stud spacing; %-inch 
panels for 24-inch stud spacing. All joints 
should be over studs. Horizontal joints re- 
quire solid blocking. Various joint treat- 
ments are shown in Fig. 6-108. Before in- 
stalling panels, paint all edges. Install the 
panels with a 4 ẹ-inch space at all edges 
and ends. Use caulking at all joints except 
where joints are matched. Place nails at 
6inch intervals around the perimeter and 
12 inches along intermediate supports. 

Plywood is also made in 12-, 16- and 
24-inch widths for use as lap and beveled 
siding in many textures and finishes. It is 
installed with a % X 1¥%-inch starter strip 
behind the lowest panel to bring it away 
from the wall (Fig. 6-109). Use wedges as 
backing under all vertical joints. Lap suc- 
ceeding courses one inch and fasten with 
8d galvanized nails. Place nails % inch 
from bottom. This will insure that they 
go through both siding courses at the lap. 


Installation of plywood siding without sheathing. 
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Hardboard Siding. Because of its uni- 
formity, durability and moisture resistant 
surface, hardboard is a popular siding ma- 
terial. It is made in many sizes and tex- 
tures in both panel form and as lap siding. 
Special embossing techniques yield sur- 
faces with a remarkable resemblance to 
wood, masonry and other materials. Fig. 
6-110 shows a hardboard lap siding em- 
bossed to look like wood. 

Standard panels are available 746 inch 
thick and 4 feet wide in lengths of 8, 9 and 
10 feet (Fig. 6-111). Lap siding is made in 
thicknesses from ¥% inch to %6» inch and 
up to 12 inches wide and 16 feet long. The 
top edge is usually made with a one-inch 
tabbet. 

Hardboard siding is applied to open or 
sheathed walls. Use building paper on 
open wall framing. For lap siding, stud 
spacing should be 16 inches on center. For 
panel siding, either 16- or 24-inch spacing 
is permissible. 


FIGURE 6-109 A starter strip is 
used when applying plywood 
siding. 





FIGURE 6-110 Embossed hardboard lap 
siding. 


The siding is applied following the 
same procedure used for other siding ma- 
terials. Fig. 6-112 shows nailing details 
and joint treatment. Weatherproof nails 
must be used. For prefinished panels, 
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FIGURE 6-111 Application of 
hardboard panel siding. 
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FIGURE 6-112 Application details for hardboard siding. 
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FIGURE 6-113 Hardboard batten 
into place. 


snaps 


matching battens are used to conceal the 
joints. Fig. 6-113 shows a system using bat- 
ten backer strips with snap-on covers. 
There are numerous patented products 
manufactured for use in applying siding, 
such as special moldings, mounting strips 
and various metal fasteners. Fig. 6-114 
shows just a few of the many that are ob- 
tainable. 


Mineral Fiber Shingles. Mineral fiber 
shingles are manufactured by combining 
asbestos fibers with portland cement, and 
are made with either straight or wavy 


LAP DETAIL 


NOTE: Use 8d galvanized box 
head nails, drive nails against 
surface of siding as shown to 
leave gap for venting. 


FIGURE 6-114 Joint and lap details 
for hardboard siding. 





butts. Various sizes are available, the most 
popular being 12 x 24 inches. Thicknesses 
range from 542 to 346 inch. Because of its 
excellent weather resistance and durability, 
this material is highly suited for exterior 
wall finish. 

Apply the material to flat dry walls. If 
the wall sheathing will not support nails, 
use wood nailer strips as shown in Fig. 
6-115. Use only corrosion-resistant nails. 






1'SCREW THREAD 
FACE NAIL 


MINERAL 
FIBER SHINGLES 


FIGURE 6-115 Nailing strips are required 
when sheathing will not support nails. 
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NOTE: Do not allow joint 
moldings to fall above each 
other on successive siding 
courses, 


The proper size and type of nails are usu- 
ally specified by the siding manufacturer. 

The shingles may be installed over 
backer boards to provide additional insula- 
tion and deep shadow lines (Fig. 6-116). 


SHINGLE BACKER 






SPIRAL OR SCREW. 
THREAD FACE NAIL 


MINERAL 
FIBER SHINGLE 
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SATURATED FELT 
SHINGLE BACKER 


FIGURE 6-116 decker board shingle 
application. 


The backer boards should be at least 54 6 
inch thick and 1⁄4 inch narrower than the 
shingle, thus forming a drip edge at the 
shingle butt. Shingles are installed with 
the lower edge of the first row placed 
against a wood starter strip. The butts of 
the first row of shingles should overhang 
the starter strip by 2 inch. For 12 x 24- 
inch shingles, the exposure should be 10¥2 
inches. Use asphalt backer strips behind 
each vertical joint (Fig. 6-117). 

Corners may be backed or caulked as 
shown in Fig. 6-118. If caulking is used, 
be careful not to smear it on the face of 
the shingles. Flashing over doors and win- 
dows should be done as illustrated in Fig. 
6-119. Corners may be covered with wood 
or matching mineral fiber strips. Prefin- 
ished metal corners are also available (Fig. 
6-120). 
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FIGURE 6-117 Vertical joints must have 
backer strips. 
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FIGURE 6-118 Backed corner. 


Metal Siding. Factory-finished alumi- 
num and steel sidings are made in numer- 
ous styles and sizes. Surfaces may be 
smooth or textured and coated with plastic 
or baked-on finishes which require a mini- 
mum of maintenance. Installation details 
are illustrated in Fig. 6-121. 
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FIGURE 6-119 Flashing details for doors FIGURE 6-120 Metal corners for asbestos 
and windows. shingles. 








FIGURE 6-121 Installation details for aluminum siding. A. First panel is attached to 
starter strip, using chalk line to assure levelness. B. Outside corner caps for 8” horizon- 
tal siding are applied one at a time. C. Backer strips are used under ends of siding 
to provide stiffening. D. Various accessories are available for building breaks and corners. 


Plastic Siding. Extruded vinyl sidings 
with embossed or smooth surfaces have 
been recently developed. They are not af- 
fected by weather or pests. They are made 
in widths of 8 inches and in lengths of 12 
feet 6 inches. They are available with 
backer boards which add to the rigidity 
and insulating value. Nailing slots enable 
the panels to expand and contract without 
buckling. Interlocking lips permit the sec- 
tions to be snapped together. Fig. 6-122 
shows some of the accessories that are 
available for vinyl sidings. 


Brick Veneer. Walls made with a single 
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layer of brick or stone applied to a wood- 
frame structure are called veneer walls. 
They are non-load-bearing and serve only 
as decoration. Noncorrosive metal ties, 
spaced 15 inches vertically and 32 inches 
horizontally, are used to hold the wall to 
the frame. Such walls must have a one- 
inch space between the veneer and sheath- 
ing. Weep holes spaced about 4 feet apart 
are placed along the bottom course of 
brick. This will allow moisture to escape 
(Fig. 6-123). Sheathing should be covered 
with building paper and base flashing 
added. (See Fig. 6-124.) 
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FIGURE 6-122 Accessories for vinyl sidings. 
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FIGURE 6-124 Details of brick 
veneer wall. 
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1. Compare wood, metal and plastic windows. 

2. Name 3 styles of windows. 

3. 

4. Why do soffits require ventilators? 

5. What is meant by coverage in roofing? by single coverage? by double 


Define a cornice; name two types. 


coverage? 


. A commonly used roofing underlayment is 15-Ib. asphalt-saturated felt. 


When applied to roofs with pitch of 4 or more inches, it is laid horizon- 
tally with top lap of inches and side lap of inches. On 
hips and ridges it must be lapped inches. When used on roofs 
with pitch of ________a double layer of felt is required. 











. What is valley flashing? open valley flashing? closed valley flashing? 
. How are chimneys flashed? dormers? 
. Name the component parts of a gutter system. What determines the 


size of the gutter needed? 

Name 4 types of wall siding. 

Describe bevel siding. 

What is a story pole? How is it used in siding applications? 
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Condensation takes place when moisture 
changes from a vapor to a liquid. It is the 
cause of many problems in homes located 
in the colder regions of the United States. 
Condensation can cause paint to peel, 
siding to stain, and ice to form at cornices. 
It is also responsible for the decay of wood 
frame members. In severe cases it will 
cause sheathing and siding to bow or 
buckle. Insulation can also be affected by 
condensation. When wet, the insulating 
material will offer less resistance to heat 
loss. Unfortunately, the better a home is 
insulated, the greater is the potential for 
condensation. Other factors which con- 
tribute to condensation are better weather- 
stripping, storm sash and better building 
practices. All of these restrict the escape 
of moisture generated in the house by 
cooking, bathing, mopping and launder- 
ing. House plants and people also add 
considerably to the vapor in a home. Fig. 
7-1 is an example of condensation. The 
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window on the right is of insulated glass; 
the one on the left is single-glazed. 


Vapor Barriers 


The condensation problem can be pre- 
vented by the proper use of vapor barriers, 
insulation, and good ventilation practices. 
Water vapor will always migrate toward 
colder surfaces due to differences in vapor 
pressure. Wood paneling, plywood, plaster 
and sheet rock will not restrict the pas- 
sage of moisture under most conditions. 
During the heating season, water vapor 
within a house, if unrestricted, can move 
through walls and ceilings and will con- 
dense upon contact with any colder sur- 
face. Condensation problems due to for- 
mation of water, ice and frost, on the 
framing members may result. 

To prevent the passage of moisture 
through the walls, a satisfactory vapor bar- 
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FIGURE 7-1 Condensation in window at right has been eliminated by the use of 
insulating glass in wood sash. 


FIGURE 7-2 The foil face of the; 
insulation serves as a vapor barrier. 
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rier must be used. Some building materials 
used in construction may effectively re- 
strict the passage of moisture. Oil-base 
paints, foil-backed gypsum board, plastic- 
faced panels and the vapor barrier face of 
some insulating products fall within this 
category (Fig. 7-2). Materials used as 
vapor barriers include asphalt-coated 
papers, kraft-backed aluminum foil, and 
plastic films. The barriers are used in walls, 
ceilings and floors. They should always be 
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FIGURE 7-4 Vapor barrier is 
placed on inside edge of studs. 





STUD 


placed as close as possible to the interior 
of walls, ceilings and floors (Fig. 7-3). 
For example, on walls it should be placed 
on the inside edge of the studs (Fig. 74). 
At the ceiling it is placed on the under- 
side of the joists of the uppermost floor. 
In floors, vapor barriers are placed between 
subfloor and finish floor, except in un- 
heated crawl spaces where it should be 
under the subfloor. 
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FIGURE 7-3 Vapor barriers 
must be placed close to the 
interior walls. 
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Concrete Slab Construction. Houses con- 
structed over a concrete slab are subject 
to soil moisture which can penetrate the 
slab. In such cases, a' vapor barrier is in- 
stalled on the soil before the concrete is 
poured. The barrier will slow the curing 
of the concrete. Do not punch holes in 
the barrier to hasten curing, as this will 
defeat the purpose of the barrier. 

Finished rooms in basements with ex- 











FIGURE 7-5 Drain tile is used at 
footing in areas where drainage is 
poor. 


WATERPROOF 
COATING 
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posed walls are treated much the same as 
framed walls. If drainage in the area is 
poor, special treatment may be required. 
A drain tile should be used at the perim- 
eter of the footing (Fig. 7-5). In addition, 
a waterproof coating should be applied to 
the inner face of the exterior wall. A vapor 
barrier is then used either as part of the 
insulation or in addition to it (Fig. 74). 


BUILDING PAPER 


DRAIN TILE 
FOOTING 


WALL INSULATION 
WITH VAPOR BARRIER 


INTERIOR COVERING 


FIGURE 7-6 Vapor barrier on 


foundation wall. 
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Thermal Insulation 


Heat will flow into a building in the hot 
weather and out during cold weather. ‘The 
result of this heat transfer in or out will 
have an effect on the comfort of the occu- 
pants. To provide adequate comfort and 
to reduce heating and cooling costs, good 
insulation properly installed is a necessity, 
especially at the present when conservation 
of natural resources is so important. To 
some degree, all materials used in build- 
ing construction have insulating value. 
Even the space between studs will offer 
some resistance to the passage of heat. If 
these stud spaces are filled with material 
highly resistant to the transmission of 
heat, the insulation value of the wall will 
be greatly increased. Better thermal insula- 
tion will save the consumer money and 
conserve energy as well. 

So serious is the energy problem that 
the FHA has issued new insulation re- 
quirements for one and two family homes. 
These insulation requirements vary, de- 
pending on the size of the home and the 
local weather conditions. The map in Fig. 
7-7 is a rough guide to minimum require- 





FIGURE 7-7 A guide to deter- 
mine insulation requirements 
throughout the United States. 


ments for heated but not air-conditioned 
homes in different areas of the United 
States. The following FHA regulations 
must be observed: 


l. Smaller homes (including split-level 
and two-story homes) usually require 
better insulation because of a greater 
exposed exterior wall area relative to 
the floor area. In cold climates, double 
glazing and storm doors are required. In 
moderate areas, R-11 wall insulation 
and storm doors or partial double-glaz- 
ing should be specified. In warmer areas 
sidewall insulation is sufficient. 

2. Increased insulation is also appropriate 
where glass and door areas exceed 15 to 
20 per cent of the exterior walls. 

3. When the home is air-conditioned, full 
insulation in ceilings and walls is usu- 
ally required, regardless of location. 


Insulating Materials. Insulation is made 
in a variety of forms and types. There are 
four general classifications: flexible, loose 
fill, reflective and rigid. Among the ma- 
terials used for insulation are the mineral 
fibers, glass fibers, organic fibers, foamed 


plastics and reflective materials. Regardless 
of the type used, it should be efficient, 
permanent, odor-free, vermin-free, and eco- 
nomical. 

The thermal properties of commonly 
used building materials are known and the 
rate of heat flow is easily calculated. The 
measure of heat flow between the warm 
side and the cool side of the construction 
unit is known as the “U” value. The U 
value represents the heat loss in BTU’s 
(British thermal units) per hour per 
square foot per degree Fahrenheit differ- 
ence between inside and outside tempera- 
ture. In other words, it represents the heat 
loss through a building section. The lower 
the U-value, the higher the insulating 
value. By comparing U-values, the best 
combination of materials can be chosen 
for a particular installation. 

Another term used in describing insu- 
lation is the “R” value. This is the mea- 
sured resistance of a material to the flow 
of heat. The higher the R value, the more 
efhcient the insulation. The R value is 
always expressed as a numeral, such as R-7, 
R-11, etc. (Fig. 7-8). 

A typical wood frame wall without in- 
sulation has a U value of .22. By using an 
insulating material with an R-7 value 
(such as 2%4-inch insulation) the U value 
is lowered to .10. If we use an insulation 
with an R-11 value (32-inch fiberglass 


FIGURE 7-8 All insulation is 
identified with its R-value. 
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insulation) the U value drops to .07. Thus, 
to lower the U value, increase the R value. 
Regardless of the type or thickness of the 
material used, all products with the same 
R number will have the same insulating 
value. The recommended R values are as 
follows: ceilings R-19, walls R-11, floors 
R-11. An insulating material with an R-11 
value (3¥2-inch fiberglass) provides the 
same insulation as 8 feet of face brick or 
one foot of solid wood or plywood. 

The “cold wall effect” is a phenomenon 
caused by cold surfaces such as floors, 
walls, and ceilings. It causes a person to 
feel cold even when the temperature of 
the room is fairly high and otherwise com- 
fortable. The effect is caused by the body’s 
radiating, or losing its heat to a cooler 
surface. This effect is also noticeable to 
persons sitting at a metal desk. Although 
the upper part of the body is comfortable, 
the legs will feel cold. Most office workers 
will use an electric heater to warm the 
legs, but the same effect can be achieved 
by lining the knee opening of the desk 
with corrugated paper or even several 
layers of newspaper. Proper insulation is 
the answer, whether it be the walls of a 
room or the kneehole of a desk. The vari- 
ous types of insulation are described be- 
low: 

Flexible insulation is available in blan- 
kets and batts. Blanket insulation is pro- 
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duced in rolls or packages in widths to fit 
16-inch or 24-inch stud spacing. Usual 
thicknesses are 142, 2 and 3 inches. The 
blanket is made up of fluffy mats of in- 
sulating fibrous materials such as rock, 
glass, wool, cotton or wood. The organic 
fibers are treated to resist fire, vermin and 
decay. The blanket may have paper covers 
on one or both sides. The inner cover fac- 
ing the room is usually treated to serve as 
a vapor barrier. If the outer face is cov- 
ered, the material must be porous. Some- 
times the inner covering is aluminum foil. 
Continuous tabs along the sides of the 
blanket provide a means for fastening to 
joists or studs. 

Batt insulation is also made of fibrous 
materials usually in 34-inch and 6-inch 
thicknesses and in widths to fit 16-inch 
and 24-inch spacings. Lengths are usually 
48 inches. Available with or without vapor 
barrier, they are generally used to insulate 
unfinished attic floors where the joists are 
exposed. 

Fill-type insulation is bulk-packed and 
delivered in bags, or bales to be poured in 
place or packed by hand into small spaces 





(Fig. 7-9). It can be used to fill the space 
between vertical walls or to fill horizontal 
spaces to any desired thickness. It can be 
blown into an area with special equipment. 
It is made of various materials similar to 
those used for batt and blanket insulation. 

Reflective insulation is usually made of 
metal foil or foil-backed materials. Its 
efficiency is not dependent on thickness 
but rather on the number of reflective sur- 
faces. To be effective, the reflective sur- 
faces must be exposed to an air space. One 
product is made in an accordion-type man- 
ner. It consists of several layers of foil ar- 
ranged so that they can be stretched to 
form numerous reflective layers. The bright 
surfaces of reflective insulation reflect the 
heat back to its source. Thus, in summer, 
the hot outside air is reflected back out- 
side. In the winter, the room heat is re- 
flected back into the room. 

Rigid insulation is available in various 
types. One type is made from some form 
of wood or cane fibers. They are formed 
into large lightweight boards which com- 
bine thermal and acoustical properties. 
Sizes vary from 12-inch squares to panels 


FIGURE 7-9 Fill type insulation 
is packed in bags. It can be 
poured or blown into an area. 


4 feet wide by 12 feet long. Thicknesses 
range from Y2 to one inch. 

Other materials used in the manufac- 
ture of rigid insulation include polyure- 
thane, polystyrene, cork and mineral wool. 

Other types of insulation include light- 
weight aggregates and sprayed urethane 
foam. 

Roof insulation is often referred to as 
“block” or “slab” insulation. It is non- 
structural and is manufactured jn thick- 
nesses from ¥2 inch to 3 inches and in 
panels 2 x 4 feet in size. 


Where to Insulate. All areas that sepa- 
rate heated from unheated areas should 
be insulated; this includes walls, ceilings, 
roofs and floors (Fig. 7-10). The insulation 
should be placed as close as possible to the 
room used as living quarters. Basements 





FIGURE 7-10 The shaded areas indicate 
insulation. 
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VAPOR BARRIER 


WOOD STRIP 


INSULATION BATT 
WITH VAPOR BARRIER 


FIGURE 7-11 Batts are held between joists 
with sticks or wire mesh. 


below grade which are to be used as living 
quarters should also be insulated. In 
houses with unheated but vented crawl 
spaces, the insulation should be placed 
between the floor joists. If the insulation 
used is the flexible type, be sure to support 
it between the slats with wire mesh or 
with tight-fitting sticks bowed into place 
(Fig. 7-11). Place it with the vapor barrier 
facing the subfloor. If the space is un- 
vented, the insulation can be placed 
around the perimeter of the foundation 
wall. Use a vapor barrier to cover the 
ground and the wall area around it up to 
the sill. Place one edge of the insulation 
on the wall so it will be held by the sill 
(or header, if a sill is not used). The vapor 
barrier side of the insulation must face 
the room. Let the remainder drape over 
the wall as shown in Fig. 7-12. If necessary, 
use rocks to hold the lower edges in place. 


Slab Insulation. Houses built on a slab 
require perimeter insulation, which must 
be installed before the slab is poured. Use 
2-foot-wide slabs and install them as shown 
in Fig. 7-13. The insulation extends around 
the perimeter only, but the vapor barrier 
should cover the entire area under the 
slab. 
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FIGURE 7-12 Method of insulating a crawl 
space. One end of the insulation is held by 
the sill. 
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FIGURE 7-13 Rigid insulation 
around perimeter of slab. 


extends 


Ceiling Insulation. If the insulation is in- 
stalled before the ceiling is covered, apply 
flexible blankets from below, stapling the 
flanges to the joists. Be sure the blankets 
extend over the top plate at the exterior 
wall. Do not let them overhang past the 


plate, as this could block eaves ventilation. 
Be sure to fill any gaps that may occur 
between the plate and insulation. If pres- 
sure-fit batts are used, simply wedge them 
between the joists. Otherwise staple them 
to the joist sides (Fig. 7-14). 





| TABEN j 
FIGURE 7-14 Insulation batts being 
installed between joists. 


Wall Insulation. Install blankets in stud 
spaces, letting the back of the blanket 
touch the sheathing or siding. Work from 
the top down, stapling the flanges every 
8 inches. The flanges should fit snugly 
against the wall without gaps or openings. 
Cut the blankets so that they fit square 
against the bottom plate. Some workers 
prefer to cut the end a trifle longer, then 
staple it through the vapor barrier (Fig. 
7-15). Both methods are satisfactory. If 
pressure-fit blankets without a vapor bar- 
rier are used, wedge them into place, then 
cover the entire wall with a 2-mil-thick 
polyethylene vapor barrier (Fig. 7-16). 
The areas around doors and windows 
require special attention. Fill in all the 
spaces between the rough framing and 
headers, sills, and jambs. Do not pack 


FIGURE 7-15 Two methods of 
fastening insulation at the bottom 
plate. 
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FIGURE 7-16 Vapor bar- 
rier is installed over 
pressure-fit blankets. 
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tightly, as the insulating value drops when 
the material is compressed. After the 
spaces are filled, staple a strip of vapor 
barrier material over the openings (Fig. 
7-17). If the wall is over a cantilevered 
floor, be sure to insulate the section of 
floor which projects beyond the wall. 
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FIGURE 7-17 Cover insulated cracks with 
vapor barrier. 


Ventilation 


Condensation may occur in attic spaces 
even when vapor barriers are used. This 
problem is overcome by using ventilators 
to prevent the buildup of moisture vapor. 
When properly installed, the ventilators 
will cause a flow of air to circulate in and 
out of the attic space (Fig. 7-18). 

The unoccupied attic space should be 
kept at a low temperature to prevent snow 
next to the roof from melting and form- 
ing ice dams. This is accomplished by 
both insulating the attic ceiling and in- 
stalling ventilators. The use of ventilators 
also provides an excellent means of reduc- 
ing attic temperatures in hot weather. 

Ventilators in the end walls of gable 





FIGURE 7-18 A properly vented attic will 
prevent condensation. 


roofs require wind pressure to move the 
air within. Their efficiency can be in- 
creased by adding soffit vents along the 
eaves. A soffit vent is shown in Fig. 7-19. 
The difference in temperature between 
the attic and the outside will then cause 
the movement of air through the attic. 

The use of attic fans will provide a 
more efficient method of moving air 
through an attic. The size of the fan re- 
quired is determined by the volume of air 
to be moved. Fans are rated accordingly. 

Crawl spaces under houses also require 
ventilators to remove the moisture-laden 
air which rises from the soil, especially 
when a vapor barrier is not used. A crawl- 
space ventilator is shown in Fig. 7-20. 

The vents in gabled roofs should be 
placed as close to the ridge as possible. 
By adding the soffit vents, the gable vents 
can be reduced in size. For hip roofs each 
soffit should be vented with an outlet vent 
placed near the peak. Flat roofs require a 
greater ratio of venting because air move- 
ment is less positive. 


Outlet Vents. Many types of outlet vents 
are made to blend with any style of archi- 
tecture (Fig. 7-21). Regardless of the type 
used, they should be screened to keep out 
insects. Do not use too fine a mesh, how- 
ever, as dust and lint can clog it easily. 
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FIGURE 7-20 
masonry wall. 


A foundation vent in a 


Louvers are required to keep out rain and 
snow. The louvers must slope downward 
toward the outside of the building. When 
installing vents, be sure they are properly 
fitted into the rough opening. 


Inlet Vents. Inlet soft vents may consist 
of a series of continuous slots or prefabri- 
cated inserts. Both types are shown in Fig. 
7-22. The insert type is available in numer- 
ous sizes. They are fitted snugly into place 
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FIGURE 7-19 Soffit vents increase 
efficiency of attic gable vent. 





FIGURE 7-21 Various types of outlet 
ventilators. 


and secured with screws. The openings 
can be sawed out before the soffits are 
installed. 

Continuous slot vents should be placed 
near the outer edge of the soffit toward 
the fascia. The slots should be interrupted 
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SCREEN 


INLET VENTILATOR 


FIGURE 7-22 Two types of inlet soffit 
vents. The slotted vent should be placed 
close to the fascia. 









SOFFIT saa 


SCREEN 


SOFFIT 
BRIDGE 
\ FIGURE 7-23 Slotted soffits require 
a 0 Oridges at intervals to prevent 
weakening. 


with a bridge at regular intervals to pre- 
vent weakening of the soffit. See Fig. 7-23. 


Sound Control 


Sound is measured in decibels (db), 
desirable to cut down on noise pollution. 
Modern living is very noisy, thanks to such 
sources as TV, radio, dishwashers, dryers, 


vacuum cleaners, jet planes, road traffic, 
etc. Not only is noise annoying, it can be 
harmful as well. It causes fatigue, irrita- 
bility, inefhciency, and sometimes damage 
to sensitive hearing nerves. 

Many of the construction methods and 
materials contribute to the noise problem. 
The hard surfaces of walls and ceilings re- 
flect or bounce back about 90 per cent of 
the sounds that strike them. This is called 


reverberation. The sound continues to 
bounce back and forth, building up to an 
irritating level. Even if the sound source is 
stopped, the sound does not stop at the 
same instant. Instead, it continues to 
bounce back and forth until its energy is 
expended. Some of the sound is absorbed 
by walls, ceilings and floors, and some is 
transmitted through these surfaces. If the 
sound strikes a surface which absorbs it 
100 per cent, then only the original sound 
will be heard without reverberation. This 
can be just as annoying as too much sound. 
Speaking in a completely soundproofed 
room would give one an eerie feeling. The 
aim of sound control is to simply lower 
the buildup of sound by using sound-ab- 
sorbing materials, and by reducing the 
transmission of sound. Acoustical materials 
are’ designed to absorb more than 50 per 
cent of the sound striking them. These 
materials are highly porous. The move- 
ment of air particles in and out of the 
pores causes friction, which dissipates the 
sound energy as heat (Fig. 7-24). 





FIGURE 7-24 Sound is dissipated as heat 
upon entering sound absorbing material. 


Sound is measured in decibels (dB), 
which indicate the degree of loudness. 
Sound reductions up to 10 decibels in a 
room are considered sufficient. Reductions 
greater than this are impractical and un- 
economical. In an average size room with 
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an acoustical tile ceiling, the sound reduc- 
tion will be between 5 to 7 decibels. This 
reduction is obvious and comfortable. 
Although sound is reflected back and 
forth in the room in which it originates, 
it is also transmitted through the construc- 
tion as the walls, ceilings and floors 
vibrate. The vibrations are caused by sound 
waves striking these surfaces. They in turn 
cause the air molecules in the adjoining 
rooms to vibrate, resulting in the original 
sound being reproduced at lower intensity 


(Fig. 7-25). 


4) 





FIGURE 7-25 Sound waves being 
transmitted through a wall. 


Building materials vary in their ability 
to absorb and transmit sound. The method 
in which they are used will also affect these 
qualities. Materials and their application 
are thus rated according to their sound 
resistance. The STC, or sound transmis- 
sion class, was established to rate the noise 
qualities of various materials, The higher 
the number, the better the sound barrier. 
For example, 12-inch gypsum wallboard 
nailed to 2 x 4 studs has an STC rating 
of 32. This number can be increased to 
46 by using 12-inch sound-deadening board 
together with the ¥2inch gypsum wall- 
board. Fig. 7-26 illustrates how various 
materials and their application to a stud 
wall affect the STC rating. 


Separating Opposite Surfaces. ‘I'wo wall 
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FIGURE 7-26 Sound transmission class 
(STC) ratings for partition walls with various 
combinations of materials. 


surfaces mounted to the same frame mem- 
ber will vibrate equally to sounds pro- 
duced in a room. By staggering the stud 
frame, sound transmission to the second 
wall can be reduced considerably. A dou- 
ble wall with two rows of studs on sepa- 
rate plates is even more effective (Fig. 
7-27). Both can be improved by the addi- 
tion of thermal insulation to one of the 
wall members. 

Adjoining rooms which are relatively 
quiet do not require soundproof walls or 
partitions, Measures should be taken, how- 
ever, to soundproof walls or partitions 
which contain plumbing. 

Sound transmission between rooms may 
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FIGURE 7-27 Double wall with separate 
plates is effective in reducing sound 
transmission. 


be increased by placing medicine chests 
and outlet boxes back-to-back. This prac- 
tice should be avoided if possible. 


Floors and Ceilings. Floors are subject to 
airborne and impact sounds caused by 
footsteps, dropped objects and furniture 
movement. One effective way to control 
impact sounds is by cushioning the floor. 
This is easily done with carpeting and 
heavy padding. It must be noted, however, 
that carpeting is not very effective for air- 
borne sound insulation. 

Floors may be floated or separated 
from the structural subfloor to lessen the 
impact noises transmitted to the room 
below. No nails or other fasteners are used 
to attach the finish floor to the structure. 
The finish floor is fastened to a plywood 
underlayment which rests on sound-dead- 
ening board. This in turn rests on the 
structure subfloor (Fig. 7-28). 

One method of lessening both airborne 
and impact sounds is to float the ceiling 
in the room below. This is done by using 
resilient clips or channels to which the 
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FIGURE 7-28 Resilient underlayment 
reduces impact sound transmission. 
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FIGURE 7-29 Resilient clips spaced 24 
inches apart separate the ceiling finish from 
the framing. 


ceiling is mounted (Fig. 7-29). The use of 
mineral fiber insulating blanket between 
the joists will also help. 


Doors and Windows. Doors and win- 
dows, as well as the cracks and holes 
around them, are created paths for the 
transmission of sound. The door and win- 
dow are like large holes through which 
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sound leaks. To be effective barriers to 
sound transmission, doors and windows 
should be airtight and heavy enough to 
minimize transmission. Double glazing is 
also helpful. 

Hollow doors transmit more sound than 
solid doors, but much sound leaks through 
the edges. Weatherstripping helps, espe- 
cially the soft foam types. They not only 
seal the door but also absorb impact 
sounds created by slamming doors. 


Sound Absorption. Acoustical ceiling 
tiles are widely used to reduce noise levels 
within rooms. They are commonly made 
of wood fiber or similar materials. Light- 
weight and easily installed, they range in 
size from 12 x 12 inches to 24 x 48 inches 
and are available in thicknesses of 1⁄2 inch 
and 34 inch. The tiles may be applied 
with adhesives to smooth flat surfaces, 
stapled to furring strips, or suspended us- 
ing one of many patented systems. Fig. 
7-30 shows an acoustical tile ceiling being 
installed on furring. 





FIGURE 7-30 Installation of an acoustical 
tile ceiling. 


272 


insulation and Moisture Contro! 


REVIEW QUESTIONS 


sO ND 


. How does moisture condensation affect building structures? 


What is a vapor barrier? Where should it be placed in the house frame? 


. Where is the vapor barrier installed in concrete slab house construction? 


How can moisture be controlled in a concrete basement? 


. In general, what are some of the FHA requirements for insulation in one 


and two-family houses? 
Name four types of insulation material. 
What is meant by the U-value of a building material? 


. What is the R-value of a material? 
. Briefly describe application of blanket and batt insulation; where is it 


usually applied? 


. Where should insulation be placed in a home? 
. Describe concrete slab insulation. 


. Name several ways to control moisture in the attic. 

. What is reverberation? 

. The unit of sound measurement is a ———— —— . The reduction of 
sound level in a room by ______________ decibels is sufficient. 


. What is the STC of a material? 
. Describe several ways to lower sound transmission in a room. 





Interior finish includes ceilings, walls, 
floors, windows, doors and trim. Many 
materials are used in this work, both wood 
and nonwood (Fig. 8-1). Walls and ceil- 
ings are generally covered with plaster or 
drywall. Although plastering is a special- 
ized trade practiced by skilled artisans, the 
carpenter must do the preliminary work 
to prepare the walls and ceilings for the 
plasterer. 


Plastering 


Plaster Base. Plaster is made from a white 
mineral called gypsum. It is mined in the 
earth much like coal. The rock is crushed 
and ground and then heated (calcined) to 
drive off its chemically combined water. 
The oxidized powder that results is mixed 
with sand and a binder to make plaster. 
This is mixed with water into a paste and 
spread thinly on a flat surface, where it 
dries hard and smooth. 


Interior 
Finish 





FIGURE 8-1 Interior finish requires skilled 
workmanship in many materials. 
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The surface to which the plaster is ap- 
plied must hold the plaster securely. In 
the past, wood lath was used extensively 
for plaster application. The wet plaster 
was made to penetrate the spaces between 
the lath, forming keys which held the 
dried plaster securely. Wood lath is seldom 
used in modern construction; instead, 
metal and gypsum laths are utilized. Fig. 
8-2 shows several forms of metal lath. 
These are made by slitting sheet steel and 
expanding it. 

Gypsum lath consists of a plaster core 
sandwiched between paper. One paper 
face is porous and becomes filled with 
plaster crystals, resulting in a perfect bond 
between the two materials. Another form 
of gypsum lath contains 34-inch holes 
spaced 4 inches apart throughout its sur- 
face. The perforations supplement the 
surface bond. The perforated type is gen- 
erally used in commercial applications. 
Fig. 8-3 shows three types of gypsum lath. 

Gypsum lath is made in several sizes. 
The standard size is 16 x 48 inches, except 
on the Pacific coast where the standard 
width is 16% inches. Extra-length lath, 24 


inches wide by 12 feet long, is also avail- 
able. Thicknesses are ¥%, 12, and % inch. 
For residential construction the %-inch is 
used on 16-inch stud spacings, and the 
Y2-inch on 24-inch stud spacings. The lath 
is applied horizontally across framing 
members (Fig. 8-4). Joints must be stag- 
gered and must not be made on jamb 
lines. Fasten the lath with nails or staples. 
The recommended nails for 34-inch lath 
are 1¥%-inch blued with a 1%, head. 
Use 4 nails per bearing. For ¥2-inch lath 
use 14-inch nails, 5 per bearing. If staples 
are used, the recommended size is 16 
gauge with %-inch divergent legs for 34- 
inch lath and one-inch divergent legs for 
Y-inch lath. 

Certain areas of a wall are subject to 
stresses which can cause cracks in the fin- 
ished plaster wall. The areas around doors 
and windows are especially vulnerable. To 
minimize the development of such cracks, 
reinforcing strips are utilized. Narrow 
pieces of metal lath serve this purpose well. 
Install the mesh diagonally as shown in 
Fig. 8-5. Other problem areas are inside 
and outside corners and the area under 
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FIGURE 8-2 Four types of 
expanded metal lath. 
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FIGURE 8-3 Three types of gypsum ~~ ai, > 
lath bases. . 
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flush beams. Metal lath is used under reinforcing outside corners (Fig. 8-8). 
flush beams (Fig. 8-6). Wire fabric “Cor- Metal lath is seldom used in residential 
nerites” are generally used for inside cor- construction except in the shower or tub 
ners (Fig. 8-7). Metal beads are used for area of bathrooms. 
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FIGURE 8-5 Reinforcement of sA A z 
plaster at openings. 
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FLUSH BEAM 







JOIST HANGER 
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FIGURE 8-6 Area under flush 


METAL Lats 2 | ee beam must be reinforced before 
LATH plastering. 
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cornerite 


FIGURE 8-7 Reinforcement at inside FIGURE 8-8 merallatioi of outside corner 
corners. beads. 


Plaster Grounds. These consist of 1 x 1- 
inch or 1 X 2-inch wood strips placed 
around doors and windows and at the 
base of the walls as a guide for plasterers. 
They insure a true, flat plaster surface and 
they provide a nailing surface for finish 
trim. The grounds may, however, be in- 
stalled temporarily, then removed when 
the plastering is completed. Fig. 8-9 shows 
a typical application of plaster grounds. 
Often the jambs of doors and the jamb 
extensions of windows serve as plaster 
grounds. When installing the grounds at 
the floor line, be sure to allow a clearance 
for the finish floor. Place the ground so it 
will be slightly above the finish floor. 


Plaster Applications. Plaster is applied in 
two or three coats. Two-coat work consists 
of one base coat and a top or finish coat. 
The base coat contains plaster combined 


TEMPORARY 
STRIP 
GROUNDS 







WINDOW FRAME 
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with sand, wood fibers, perlite or vermicu- 
lite. Scratch and brown is the first coat 
used in all plastering. In two-coat work, 
both are applied at almost the same time, 
in what is called “double-up work”. The 
brown coat is applied doubled back within 
a few minutes. This coat fills the space be- 
tween the plaster base and the grounds, 
The second and final coat gives the wall 
its finish surface. 

In three-coat work the first coat is a 
scratch coat. It is applied directly to the 
plaster base and scratched after it sets 
slightly. The scratched surface provides a 
good bond for the following brown coat. 
After the scratch coat dries, the brown 
coat is applied, then brought up to the 
surface of the grounds and leveled. The 
final coat is then troweled on as in the two- 
coat method (Fig. 8-10). 





SHEATHING 


GYPSUM LATH 


FIGURE 8-9 Plaster grounds. 
Top, temporary application; Bot- 
tom, permanent ground around 
window. 
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FIGURE 8-10 Applying plaster to scratch 
coat. (Crédit: U.S. Gypsum Co.) 


Gypsum Drywall 


Gypsum wallboard, also known as plaster- 
board and sheet rock, consists of a core of 
gypsum plaster sandwiched between two 
sheets of heavy paper. The sheets are 4 
feet wide and range in length from 6 to 16 
feet. Thicknesses are 4, %, ¥%2, and % 
inch. The %-inch boards are normally used 
for re-covering old walls and ceilings. The 
¥%-inch material is used in 2-ply construc- 
tion and the Y2-inch and %-inch boards 
are used in single-ply work. The %-inch 
boards provide better fire resistance and 
sound control. Because of its low cost and 
ease of installation, drywall is used exten- 
sively in residential construction. The 
plain papered face provides an excellent 
surface for paint or wallpaper. 

The edges of gypsum wallboard are 


made ir square, tapered or beveled form 
(Fig. 8-11). The tapered edges along the 
length are made with a slight depression 
which allows for a filled and taped joint. 


FIGURE 8-11 Common wallboard edges: 
top, square; center, tapered; bottom, 
beveled. 


Single-Ply Construction. The ceiling is 
covered first, with the sheets placed at 
right angles to the joists. The walls are 
covered next by applying the sheets verti- 
cally or horizontally. The horizontal ap- 
plication is preferred by most installers, 
as it requires less taping. To assure a good 
joint at the ceiling line, apply the top 
panel first in the horizontal method (Fig. 
8-12). Irregularities, if any, will be con- 
cealed by the baseboard at the floor line. 
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FIGURE 8-12 In horizontal 
top wallboard is installed first. 


application, 


The wall framing must be square and 
true. If some of the studs are bowed, cor- 
rect this by making a cut on the hollow 
side of each such stud. Drive a wedge into 
the kerf until the stud straightens, then 
nail 1 x 4 scabs on each side and cut the 
wedge flush (Fig. 8-13). 


STUD 


SCAB 


WEDGE 





FIGURE 8-13 Method of 
bowed stud. 


straightening 


Panels are cut by scoring the face side 
with a sharp blade. The core is then 
snapped by bending back along the cut 
line. Complete the cut by running the 
blade through the back of the board. 
Fasten the panels with nails or screws. 
For ceilings, place the nails 7 inches on 
center; for walls 8 inches on center. The 
nails should be driven at least % inch 
from panel ends and edges. Press down 
on the panel near the nailing area to as- 
sure good contact between the panel and 
framing member. Use 1%-inch annular 
ring nails with a %-inch head. Drive the 
nails with a crowned-head hammer to 
produce a uniform dimple (Fig. 8-14). 
The use of screws will virtually eliminate 
“popping,” which is caused by drying out 
of frame members. Popping can also be 
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FIGURE 8-14 Properly driven nail leaves a 
dimple in the surface of the wallboard. 


reduced by double-nailing. The nails are 
placed 2 inches apart on 12-inch centers. 
Use single nailing around the perimeter. 
After the second nail is applied, restrike 
the first nail to seat it tightly (Fig. 8-15). 





FIGURE 8-15 Double nailing 
popping. - 


reduces 


Cracked joints and nail-popping are 
often due to movement of the wallboard 
as the framing members dry out. This 
problem can be minimized by using the 
floating angle method, illustrated in Fig. 
8-16. In this system, one sheet at each in- 
terior angle is not nailed; thus the wall- 
board can “move” under stress. 
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THIS SIDE 
FREE TO MOVE 





THIS SIDE 
NAILED 


FIGURE 8-16 Floating angle application 
permits wallboard to move under stress. 


Panels can also be installed using ad- 
hesives, the advantage being a sturdier 
wall with fewer nails. Beads of adhesive 
are applied to each stud in a continuous 
strip (Fig. 8-17). When two panels join 
on the same framing member, apply the 
adhesive in a zigzag fashion. If possible, 
brace the panels until the adhesive sets. 





FIGURE 8-17 Fastening wallboard with 
adhesive. 


Use supplemental nails or screws at the 
edges. If prefinished wallboard is used, 
install the panels vertically and apply nails 
along the top and bottom edges only. 


Joint Finishing. Joints are finished by ap- 
plying joint compound and perforated 
tape. Spread the compound into the de- 
pression formed by the tapered edges of 
the wallboard. Apply tape the full length 
of the joint, embedding it in the com- 
pound. The compound will be forced out 
through the perforations of the tape. 
Apply additional compound, feathering 
the outer edges. Allow to dry, then apply 
a second coat of compound. Feather the 
second coat about 2 inches beyond the 
first. Repeat this procedure for the final 
coat and feather it 2 to 4 inches beyond 
the previous coat. For best results the 
finishing tool (broad knife) should be 
held at a 45-degree angle (Fig. 8-18). The 
details of a typical taped joint are illus- 
trated in Fig. 8-19. Fastener heads are 
concealed with three applications of com- 
pound, feathering each coat slightly. Tap- 
ing at the wall-ceiling line can be elimi- 
nated if moldings are used (Fig. 8-20). 





FIGURE 8-18 Applying compound to 
taped joint. 





FIGURE 8-19 Detail of taped joint. 





FIGURE 8-20 Molding used at ceiling line 
eliminates taping. 


Two-Ply Construction. Two-ply or dou- 
ble-layer applications offer more fire pro- 
tection and greater sound-deadening. Nail- 
popping is also eliminated because the 
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second layer is fastened with adhesive. 
The first layer is fastened with nails, 
screws, or a combination of nails and ad- 
hesives. The first layer need not be gypsum 
board, It can be backer board or sound- 
deadening board. Adhesive is applied to 
the entire surface of the panel, using a 
notched spreader or mechanical applicator. 
The top layer is then applied at right 
angles to the first (Fig. 8-21). Face joints 
should offset those of the base by 10 
inches. In some applications the adhesive 
may be applied in strip form. 


Wall Paneling 


Board Paneling. Solid lumber paneling 
comes in various random widths from 4 to 
12 inches, and in lengths from 6 to 16 feet. 
Thicknesses range from ¥% to % inch. 
Edges may be square, shiplapped or 
tongue-and-grooved. Some patterns have 
molded edges. Fig. 8-22 shows several 
tongue-and-groove designs. Boards may be 
installed vertically, horizontally or even 
diagonally for some interesting effects 
(Fig. 8-23). When they are used vertically, 
furring strips are required at the top and 
bottom, and in the intermediate spaces on 
24-inch centers. Furring is also needed at 
the corners and around window and door 
frames. For horizontal applications, the 
boards can be nailed directly to the studs. 
Inside corners are cut to length and butted 
against the paneling on the adjacent wall. 
The joints in boards on adjacent walls 
must be aligned; therefore, use. boards of 
matching widths. 

Tongue-and-groove panels under 6 
inches wide are blind-nailed. This will 
eliminate the need for sinking nailheads 
and filling. Use one 6d nail per bearing. 
For boards that are 8 inches or wider, use 
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FIGURE 8-21 Double layer construction. 
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FIGURE 8-22 Various tongue-and-groove 
boards with molded edges. 


FIGURE 8-23 Board paneling being 
installed in a herringbone pattern. 





two nails per bearing. Face-nail boards 
which are 8 inches or wider. Sink the 
heads and fill. 


Plywood Paneling. Plywood is produced 
in many styles, patterns and textures. 
Made with prefinished surfaces, it is tough 
and durable. Because the large sheets cover 
surfaces fast, installation time is minimal. 
Plywood panels are made in 4-foot widths 
and in lengths of 7, 8, 9, and 10 feet. 
Standard thickness is % inch. Although 
plywood is available ungrooved, most pre- 
finished panels have V-grooves or channels 
spaced to give the panel a random-plank 
effect. Two of the intermediate grooves 
are always spaced 16 inches on center so 
they will bear on a framing member when 
the studs are on 16-inch centers. In most 
cases this will eliminate the use of nails 
on the face of the panel. The backs of the 
panels are marked at 16-inch intervals to 
serve as a guide for applying adhesive 
when it is used. 

Several days before installation is to 
start, the panels should be conditioned in 
the room in which they are to be used. 
Stack the panels horizontally with full 
lengths of furring between each sheet. 
This will enable air to circulate freely 
around each panel and allow the panels 
to assimilate to the temperature and hu- 
midity of the surrounding area. 

Because the grain patterns and color 
characteristics of each panel differ, the 
panels should be arranged into a pleasing 
sequence. Number the backs of the panels 
with chalk to indicate the order in which 
they are to be installed. 

Panels can be applied to existing walls 
or to open studding. The studs should be 
straight and sound. If necessary, plane 
down high spots and shim the low ones. 
Fastening can be done with nails or adhe- 
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sives. The panel edges must join on a 
bearing surface. If the studs will not per- 
mit direct application because of misalign- 
ment, furring will be necessary. Furring is 
also needed when paneling is applied to a 
masonry wall. Apply furring strips at right 
angles to the panel application. Furring 
can be % x 1% plywood or 1 x 2 lumber. 
Space the furring 16 inches on center 
(Fig. 8-24). 





wall. 


Measure and cut the panels accurately. 
Start the installation at a corner, follow- 
ing this procedure: Plumb the first panel 
using a level or a plumb line. Place two 
nails at the top and drive them partially 
into the top plate. Mark the panel edge 
parallel to the corner. If the corner 1s 
rough or irrregular, use a compass to scribe 
the cutting line (Fig. 8-25). After cutting, 
refit the panel into the corner, maintaining 
the plumb line, and nail. Allow 1⁄4 inch 
clearance at top and bottom for expansion. 
Butt the second panel to the first and con- 
tinue around the room. 

For stud application use 3d finish nails, 
spaced 6 inches along the panel edges and 
12 inches elsewhere (Fig. 8-26). Over fur- 
ring, use 3d finish nails at 8-inch spacings 
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FIGURE 8-26 Whenever possible, nails 


should be applied in grooves. 


along edges and 16-inch spacings into 
horizontal furring elsewhere. Sink all nail- 
heads carefully and fill with matching 
putty stick. 





Contact adhesives may be used instead 
of nails. Each panel must be cut and 
fitted perfectly before the adhesive is ap- 
plied. Manufacturers’ directions should be 
followed for the correct use of their prod- 
ucts. 


Hardboard Paneling. Hardboard is widely 
used for interior wall finishing. It is made 
from small wood chips which are “ex- 
ploded,” cleaned and refined. Further pro- 
cessing converts them into a dense, rigid 
board, free of knots or other imperfections. 
The grain-free boards are then finished 
with a variety of surfaces and colors, in- 
cluding wood grains. Grooved boards have 
the appearance of random planks. Other 
surfaces include marble, brick, stone, 
leather and many others. Fig. 8-27 shows 
just a few of the many surfaces available. 

Hardboard panels are made in various 
thicknesses and sizes. Wall paneling is 
usually % inch thick. The panels can be 
applied with nails or adhesives. All edges 
must be supported. Where humidity con- 
ditions are normal, panels should stand 
unwrapped around the room for at least 
48 hours before application. This will per- 
mit the panels to stabilize to the moisture 
condition of the room. When hardboard 
is to be used below grade in areas of high 
humidity, all dampness must first be elimi- 
nated by waterproofing the exterior walls, 
insulating and installing dehumidifying 
equipment. 

Panels are installed using the same pro- 
cedure as for wood paneling. Prefinished 
matching moldings of wood, metal or 
plastic are readily available. 


Plastic Wall Paneling. Plastic laminates 
are known for their use on sink and coun- 
ter tops. They are also widely used for 
paneling, especially in bathrooms, where 


FIGURE 8-27 Various hardboard | 
products, 


good appearance, durability and resistance 
to stains and moisture are required. When 
they are used for tub and shower enclo- 
sures, a backed laminate should be used. 
One such product consists of a laminate 
backed with polystyrene foam (Fig. 8-28). 





Molding 


Core 


FIGURE 8-28 Detail of foam core laminate 
with two-piece snap molding. 


The foam core will absorb the irregulari- 
ties of the wall surface beneath. The ma- 
terial is applied directly over Y2-inch water- 
proof gypsum board. It can also be applied 
over waterproof plywood. Although the 
foam backing will accept small surface ir- 
regularities, large voids should be filled. 
Masonry walls can also be covered, but 


285 


Ceiling Tiles 





only above grade, and they must be 
smooth and free of defects. 

Because wall sections must fit perfectly, 
paper templates are usually made before 
actual cutting of the laminate. Cutouts 
for plumbing stubs and other projections 
or openings are cut in the template, then 
transferred to the laminate. The necessary 
cutouts and edge cuts are made with an 
expansive bit and saber saw fitted with a 
fine-toothed blade. The cut panels should 
be dry-fitted to be sure they conform 
(Fig. 8-29). The panels are applied with 
a special adhesive. Two-piece “matching” 
snap moldings are used for trim. 


Ceiling Tiles 


Ceilings may be finished with a variety of 
materials. Ceiling tiles are very popular, as 
they can be used for new and old construc- 
tion. They are made in numerous sizes, 
styles and materials; some are acoustical, 
others purely decorative. For residential 
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FIGURE 8-29 Dry-fitting cut panel before 
applying adhesive. 


construction, the 12 x 12-inch tile is com- 
monly used (Fig. 8-30). Other sizes avail- 
able are 12 x 24 inches, 16 x 32 inches, 
24 x 24 inches, and 24 x 48 inches. Stan- 
dard thicknesses are ¥2 inch and % inch. 
Edges may be square-cut or they may have 
interlocking seams (Fig. 8-31). 

Tiles may be applied directly to a flat 
ceiling, or to furring strips, or they may be 
suspended. Adhesive can be used when ap- 
plying them to a flat surface; however, 
1 x 3 furring is required when tiling an 
old ceiling which is in poor condition or 
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FIGURE 8-31 Section through interlocking 


ceiling tiles. 








FIGURE 8- 30 Regular 12 x 12 ceiling tile 
installation. (Credit: Celotex Corp.) 


when applying tiles to open joists. The 
furring is applied at right angles to the 
joists (Fig. 5-32). Special metal channels 
may be used instead of furring. 


Tile Layout. ‘The tiles bordering the ceil- 
ing should be of equal width at opposite 
sides of the room. If the length of the 
room leaves less than a full tile at one 
end, add the length of one full tile to the 
odd figure and divide by 2. The result will 
be the width of the border tiles to be used 
at each end. For example: assume that the 
length of a ceiling is 14 feet 4 inches, and 
the tiles being applied are 12 x 12 inches. 
Add 12 inches to 4 inches (the excess) and 
divide the total (16 inches) by 2. The re- 
sult is 8 inches. This is the size of the 
border tiles at the two opposite length- 
wise ends of the ceiling. Each end will 
have 8-inch tiles instead of 4 inches at one 
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FIGURE 8-32 


end and 12 inches at the other. Do the 
same for the width of the room. 


Installing Furring. Nail the first furring 
strip against the wall, perpendicular to the 
joists. Place the second strip parallel to the 
first and with its center the width of a 
border tile away from the wall. If the 
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Applying 12-inch tiles to furring. 


border tiles are to be 8 inches, then the 
center of this second furring strip should 
be exactly 8 inches from the wall. Install 
the rest of the furring strips at 12 inch 
centers (for 12” tiles). (See Fig. 8-33.) 
Use two 8d nails at each bearing, but do 
not drive them flush until you check the 
level of the strips (Fig. 8-34). If this is 


Mam FIGURE 8-33 (left) 
; 1 Installing furring to joists. 





FIGURE 8-34 (right) Fur- 
ring strips are checked for 
levelness before nailing 
tightly to joists. 
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correct, drive the nails tightly. If necessary, 
use shims cut from shingles to bring the 
furring strips to an even plane (Fig. 8-35). 






FIGURE 8-35 Shims are used to bring 
furring strips out to an even plane. 


Pipes and other obstructions should be 
boxed (Fig. 8-36). If the obstruction is less 
than 1% inches, double furring can be 
used to eliminate the projection alto- 
gether. 


FIGURE 8-36 Frame built of 1 X 2 stock 
conceals heating ducts and pipes. 


Installing Tiles. Before installing the 
tiles, a square reference point must be 
established. On the long wall snap a chalk 
line along the center of the second furring 
strip, line A-a (Fig. 8-37). This line will 
be one border tile width away from the 





FIGURE 8-37 Establishing square 
reference point to begin tile installation. 


wall. Snap a second line, B-b, at right 
angles to the first, again one border tile 
width from the wall. Since the adjacent 
walls may not be perpendicular to each 
other, it is best to use the 3-foot, 4-foot, 
5-foot method to establish the square cor- 
ner. See the section on layout in Chapter 2 
of this book for further description of this 
method, which is based on the theorem 
that the sides of a right triangle always will 
be in the ratio of 3:4:5. 

Start installing the tile in the corner of 
the room where the square reference point 
was established. Cut away the tongue 
edges as shown in Fig. 8-38. Staple the tile 
with its face matching the chalk line (Fig. 
8-39). Cut and fit the border tiles along 
the reference lines (Fig. 8-40). Measure 
and cut each tile individually, as the wall 





TONGUE SIDE 


FIGURE 8-38 The first border tile is cut to 
fit within the border lines established. Cut 
away tongue sides. 


FIGURE 8-39 (left) Staple first 
tile at corner, using the chalk 
lines as a guide. 


FIGURE 8-40 (right) Cut and 
fit the remaining border tiles 
along the reference line. 


may be uneven. Cut tiles from the face 
side, using a sharp knife and straightedge 
(Fig. 8-41). Irregular cuts can be made 
with a compass saw. 





FIGURE 8-41 Tiles are cut with a sharp 
knife. 


Working outward from the corner, fit 
the tiles tightly and fasten with 3 staples 
per tile. Finish the joint between the wall 
and the ceiling with a piece of molding. 
If the molding is not prefinished, paint or 
stain it before installation so you will not 
smear the wall or ceiling later. 

Tiles may be applied to a flat, sound 
surface using adhesive mastic. The same 
procedure is used for establishing the refer- 
ence point. The chalk lines are snapped 
directly onto the ceiling. Four daubs of 
adhesive, half the size of a walnut, are 
used on each tile (Fig. 8-42). Press the 
tile firmly into place. 
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FIGURE 8-42 Mastic is applied to back of 
tile. 


Suspended Ceilings 


Suspended ceilings are often used when 
obstructions such as ducts, pipes and wir- 
ing are present. They may also be used to 
advantage on remodeling work, especially 
when dropping a high ceiling. The system 
consists of a metal framework mounted 
along the walls and suspended from the 
ceiling with wires or special hanger clips. 
Lay-in ceiling panels are then made to rest 
on the flanges of the various members. 

A wall angle is attached to the wall 
around the room at the ceiling height de- 
sired (Fig. 8-43). Main tees are then posi- 
tioned with hanger wires connected to 
screw eyes installed in the ceiling or joists 
(Fig. 8-44). Cross tees are fastened to the 
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FIGURE 8-43 Attach wall angle around 
room at ceiling tile height. 


FIGURE 8-44. Main tees are positioned 
with hanger wires. 





FIGURE 8-45 Cross 
between the main tees. 


tees are installed 





FIGURE 8-47 A suspended ceiling allows 
the installation of concealed lighting. 


FIGURE 8-46 Panels are 
tilting them into place. 


installed by 


main tees by inserting the ends into 
the slots provided (Fig. 8-45). When the 
framework is completed, the lay-in panels 
are installed (Fig. 8-46). 

Translucent plastic panels can be in- 
stalled to provide light from concealed fix- 
tures (Fig. 8-47). 

Other systems make use of concealed 
channels where the tile joints are inter- 
locked with flanges on the runners (Fig. 
8-48). 


Finish Floors 


In residential construction finish flooring 
refers to the final covering placed on 


FIGURE 8-48 Tile system us- | 
ing concealed interlocking 
slots. (Credit: Armstrong Cork 
Co.) 


floors — the wearing surface. The finish 
flooring should be installed only after all 
plumbing, wiring, plastering, painting, and 
ceilings are completed. The only work re- 
maining should be the final trim. 

The most commonly used floors are 
made of wood. These include strip, plank, 
parquet and block. Unfortunately, because 
of the spiraling costs of lumber and wood 
products, many home builders are install- 
ing wall-to-wall carpeting directly on the 
subfloor and eliminating the cost of a 
finish floor. If this practice continues, 
finish flooring will become a lost art. There 
are some areas of a home where finish 
flooring other than wood is desirable, such 
as the kitchen, bathroom and laundry or 
mud room, where moisture is a major 
problem. Carpeting is desirable in the 
living areas, but it should be used over a 
substantial wood floor, and not in place of 
one. Some wood finish flooring is too 
beautiful to be hidden by any carpeting 
at all. 

A wood floor properly installed will give 
many years of service. Although hard and 
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durable, wood floors have a degree of re- 
siliency that makes them comfortable to 
walk on. 


Strip Flooring. ‘This type of flooring con- 
sists of long, narrow pieces of hardwood 
or softwood in varying thicknesses. Most 
are made with tongue-and-grooved joints 
along the sides and ends (matched floor- 
ing). Oak is almost universally used for 
flooring, but maple, birch and beech are 
other hardwoods that are popular as well. 
Among the softwoods, yellow pine and fir 
are often used. Fig. 8-49 shows a typical 
strip floor. The back or bottom side of 
matched strip flooring is grooved (Fig. 
8-50). This permits the boards to bridge 
small irregularities in the subfloor and 
thus lie flat. 

Strip flooring ranges in width from one 
inch to 3% inches and in thickness from 
546 inch to 2542 inch, except for square- 
edge maple, beech, birch and pecan, which 
come in 254s- and 3345-inch thicknesses. 
Standard thicknesses are % inch, % inch 
and 254, inch for strip flooring. For resi- 
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FIGURE 8-49 Side matched strip flooring. 


FIGURE 8-50 Section of matched strip 
flooring. 


dential construction the 2545 X 24-inch 
strips are the most popular. Nominal and 
actual sizes of oak strip flooring are shown 
in Fig. 8-51. Counted size refers to the 
size used in determining the board feet in 
a shipment. The thinner flooring is gen- 
erally used in remodeling work. 

Care should be exercised in the delivery 
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Strip flooring 


and storage of hardwood flooring. It 
should not be transported or unloaded in 
rain or snow. In very damp weather it 
should be protected with a canvas cover- 
ing. It should be stored in a well-ventilated 
area and must not be installed in a damp 
or cold building. If flooring is laid in 
winter, the building should be heated. 

The flooring should be laid over a sound 
subfloor properly nailed as described in 
the section on floor framing. The subfloor 
adds bracing strength to the building and 
provides a solid base for the finish floor. 


Installing Strip Flooring. Check the sub- 











Nominal | Actual | Counted | Wts. M Bi 
TONGUED AND GROOVED-END MATCHED 
25/32 x 3/4 in. | 25/32x3'% in. 1x4 in. 2300 Ibs. 
25/32 x 21/4 in. | 25/32 x 2V4 in. 1x3, in. 2100 Ibs. 
25/32x2 in, | 25/32x2 in. 1x 2% in. 2000 Ibs. 
25/32 x Io in. | 25/32 x I in. l x 2⁄4 in. 1900 Ibs. 
3/8132 win, I 11/3232 Sine 1x2'/. in. 1000 Ibs. 
3/8 xI2 in. | 11/32 x 1p in. Inan i 1000 Ibs. 
1/2 x2 in. | 15/32x2 in. l x22 in. 1350 Ibs. 
1/2 xl% in. | 15/32x1'⁄2 in. 1x2 in. 1300 Ibs. 
SQUARE EDGE 
FIGURE 8-51 Standard sizes, 
5/l6x2 in. | 5/l6x2 in. face count 1200 lbs. | counts and weights of i 
5/16 x I2 in. 5/16 x I2 in. face count 1200 ibs. 8 oak strip 





flooring. 


floor for defects. Nail down protruding 
nails and look for loose or warped boards. 
Remove blobs of plaster, mortar or other 
foreign material. If necessary, scrape the 
floor to produce a smooth, flat surface. 
Finally, sweep the floor thoroughly, and 
if the subfloor is of board construction, lay 
down a good-quality asphalt-coated build- 
ing paper. This will protect the room from 
dust and moisture which may infiltrate 
the seams. It is not needed when subfloors 
are plywood, but it is often used as a 
sound-deadener. In areas directly over a 
heating unit, double the layer of building 
paper to protect against excessive heat 
which may dry out and shrink the floor 
boards. Lap all seams at least four inches 
(Fig. 8-52). 

Normally, strip flooring is laid parallel 
to the longer side of the room. There are 
times, however, when it is laid down cross- 
wise, especially in very wide rooms. Since 
interior thresholds are no longer used in 
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residential construction, the flooring 
should run continuously from room to 
room. Preferably, the strip flooring should 
tun perpendicular to the floor joists. Use 
the shortest pieces of flooring in closets 
and other less prominent areas. Place the 
longer pieces at entrances and doorways. 
If the direction of the strips is to be 
changed between rooms, be sure to make 
the change under doors to conceal the 
joint. 


Nailing. Proper nailing of flooring is most 
important. Insufficient or improper nail- 
ing will almost always result in loose or 
squeaky floors. 

Tongue-and-groove flooring is blind- 
nailed through the tongue at an angle of 
approximately 50 degrees (Fig. 8-53). Nail- 
heads should be countersunk using a nail 
set (Fig. 8-54). Use 7d or 8d steel cut or 
screw-type flooring nails, spacing them 10 
to 12 inches apart. 





FIGURE 8-52 Cutaway plan view of floor. 
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FIGURE 8-53 Blind done 


nailing is 
through tongue of flooring. 


Start the installation by snapping a 
chalk line about a foot away and parallel 
to the wall (Fig. 8-55). If the near and 
far walls are not parallel to each other, 
adjust the chalk line to take an average 
(split the difference). Lay the first strip 
with the grooved edge facing toward the 
wall, leaving a space of about 2 inch be- 
tween the strip and the wall to allow for 
expansion. This narrow space will be cov- 
ered later with a shoe molding. Face-nail 
the edge nearest the wall, placing the nails 
so they will be concealed later on by the 
molding. Do not drive these nails all the 
way. 

After the first strips along the wall are 
in place, check to be sure that they are 
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FIGURE 8-54 A nail-set is used to sink 
nail heads. 


parallel to the chalk line established earlier. 
If so, drive the face nails all the way, then 
blind-nail the tongue edge (Fig. 8-56). 
Note that the shoe molding is nailed into 
the subfloor. This is done so that if the 
finish floor were to contract, it would not 
pull the shoe molding away from the wall. 

Continue to blind-nail all succeeding 
strips. The end joints in each row must be 
staggered at least 6 inches (Fig. 8-57). 
Strips should be arranged so grain and 
color will blend harmoniously. Cut and fit 
a number of boards laying them out a few 
rows ahead of the nailing (Fig. 8-58). This 
procedure will speed up the job and keep 
waste to a minimum. The strips must be 
set tightly against the preceding rows. 
After three or four pieces have been nailed, 
place a scrap piece of flooring from which 
the tongue has been removed against the 
edge of the outside piece and drive the 
units up snugly (Fig. 8-59). Repeat this 
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FIGURE 8-55 Strip flooring is laid 
out parallel to chalk line. 






Boseboard 


FIGURE 8-56 Nailing detail for strip 
flooring. 


FIGURE 8-57 End joints in each row must 
be staggered at least 6 inches. 


procedure after every three or four pieces 
have been laid. Nailing machines are avail- 
able to draw the boards tightly as they are 
being nailed. Some machines even sink 
the nailheads (Fig. 8-60). 
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FIGURE 8-58 Strips are arranged to blend 
color and grain pattern. 





FIGURE 8-59 Scrap is used to tap flooring 
strips into place and to tighten joints before 
nailing. 


The last row on the opposite wall is 
face-nailed, as was the first row. Use a 
pinch bar to draw the last row tight. Place 
a board against the wall to protect it from 
marring by the pinch bar. 
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FIGURE 8-60 Nailing machine being used 
in strip flooring. 


Special Problems. In some installations, 
the flooring may be interrupted by a par- 
tition or other projection. In such cases 
the flooring is applied in two directions 
(Fig. 8-61). The main area is laid out to 
a line even with the projection. A chalk 
line is snapped to extend this line into the 
adjoining area. The tongue direction is 
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FIGURE 8-61 
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then reversed and the flooring continued 
in the opposite direction. A hardwood 
spline i is used to fill the groove of the two 
opposing strips. 


Strip Flooring Over Concrete. It is possi- 
ble to lay strip flooring over concrete pro- 
vided a suitable vapor barrier is used to 
resist ground moisture and vapor. If a 
vapor barrier was used under the concrete 
slab, another is not needed. There are 
several approved methods of waterproofing 
a slab prior to installing the flooring. In 
one method, the slab is coated with asphal- 
tic mastic followed by a layer of polyethy- 
lene sheeting and another coating of mas- 
tic on top of the plastic film. Treated 2 x 
4inch screeds or sleepers, in random 
lengths of 18” to 48”, are laid in the top 
layer of mastic in rows 16 inches on center, 
with end joints staggered and ends lapped 
4 inches. The sleepers must be impreg- 
nated with a wood preservative other than 
creosote, and a termite repellent. They are 
installed flat side down and perpendicular 
to the length of the room with 34” space 
between the sleepers and the wall line. 
Another layer of polyethylene film is laid 
across the tops of the sleepers, with edges 
overlapped 4 to 7 inches, before installing 
the strip flooring. The strip flooring is laid 
perpendicular to the sleepers and nailed 
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Method of laying strip flooring around a projection. 
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FIGURE 8-62 Approved method of applying strip flooring. . 


VAPOR 
BARRIER 


into both sleepers where they are lapped. 

This method is rather involved and 
many workers prefer the method illustrated 
in Fig. 8-62. In this second method, 1 x 
2-inch strips spaced 16-inches on center 
are nailed to the slab which has been 
coated with 2-inch wide rivers of mastic 
suitable for bonding wood to concrete. 
Next, a .004 gauge polyethylene film is 
placed over the entire floor and another 
set of 1 x 2 sleepers, untreated this time, 
is nailed to the first. The finish flooring is 
then applied at right angles to the sleepers. 
Fig. 8-63 illustrates the steps involved. 

A third method does not use sleepers 
as a nailing base. Instead, exterior plywood 
panels, 34” x 4 x 8’ are installed directly 
on the slab which has been covered by a 
polyethylene film vapor barrier. The panels 
are laid parallel to the length of the room, 
with 1⁄2” to 34” spaces between panels. 
Joints are staggered. Powder-activated fas- 
teners are driven through the plywood 
directly into the slab, spaced 12 inches 
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apart and 2⁄2 to 3 inches from all edges. 
The finish strip or plank flooring is also 
installed parallel to the length of the 
room. 


Plank Flooring. Plank flooring has been 
used for hundreds of years in Europe and 
since the early days of settlement in Amer- 
ica. Because of its charm and rugged ap- 
pearance, there is great demand for this 
type of flooring, especially in colonial-style 
homes and clubs (Fig. 8-64). Plank floor- 
ing is generally made of oak in random 
widths from 3¥2 to 8 inches wide and is 
available with or without a bevel at the 
top. Usually the pieces are tongued and 
grooved with square or matched ends. 
However, they are also produced with 
square sides and ends. The plugs used to 
conceal the heads of installation screws are 
made to resemble the pegs used by the 
colonists to fasten the flooring to the sub- 
floor. The plugs are glued into the holes 
on top of the countersunk screws (Fig. 
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FIGURE 8-63 Installation of strip flooring over concrete slab. Top left; 1 x 2 sleepers 
are laid over ribbon of mastic and nailed into concrete slab. Top right; Sleepers, 16” on 
center, are covered with sheet of polyethylene film. Bottom left; Second course of 1 x 2 
sleepers are nailed through the polyethylene film into the first. Bottom right; Strip 

flooring is nailed at right angles to the sleepers. 





FIGURE 8-64 Random width plank flooring with pegs. 


865). The planks are blind-nailed and with putty. The planks are installed with 
face-nailed or screwed every 30 inches. If a slight space between boards to allow for 
face-nailed, countersink the heads and fill expansion. 


FIGURE 8-65 Fastening 
for plank flooring. 


detail 






Block Flooring. There are several types 
of block flooring. One form, the unit 
block, consists of short lengths of strip 
flooring joined at the edges to produce a 
square block. It has tongues at right angles 
to each other. This type of flooring is sub- 
ject to expansion in use and therefore 
must be installed with a space at the wall 
line. Often a cork or rubber expansion 
strip is used around the perimeter of the 
room with the baseboard and shoe mold- 
ings concealing it. 

Another type is the laminated block, 
made up of three layers of wood with the 
center ply placed at right angles to the 
face plies. These may have tongues on 
opposite sides or they may be made with 
grooves on all four edges, Fig. 866. The 
grooved blocks are installed with special 
metal splines. 





FIGURE 8-66 Laminated plywood block. 


Generally, block flooring can be in- 
stalled with nails or mastic over wood or 
concrete. However, some types are made 
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for mastic application only. For installa- 
tions on concrete either on or below 
grade, a damp-proofing membrane must 
be used in addition to the felt. The nail- 
ing procedure is similar to that used for 
plank and strip floors. Nails are driven 
through the tongues. When mastic is used, 
it is troweled on in a thin coat, then cov- 
ered with 30-Ib. asphalt saturated felt. This 
is followed by another application of mas- 
tic about 3⁄4 inch thick. The blocks are 
then laid in the mastic (Fig. 8-67). 





FIGURE 8-67 
mastic. 


Installing block in bed of 


Prefinished Flooring. When unfinished 
hardwood floors are laid down, they must 
usually be sanded and the finish applied 
after installation. However, most manu- 
facturers can furnish the flooring com- 
pletely prefinished. When used in this 
form, it must be handled very carefully. 
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Although prefinished flooring is more 
costly than the unfinished variety, it has 
several advantages. Factory-finished floor- 
ing is produced under controlled condi- 
tions with highly sophisticated equipment. 
The result is a finish far superior to that 
produced on the job. Also, the floor is 
ready to use as soon as installation is com- 
pleted. Fig. 8-68 shows a prefinished block 
floor. Since trim work will have to be done 
after the finish floor is installed, most car- 
penters protect the flooring with heavy 
kraft paper carefully taped in place. 





us tear 


FIGURE 8-68 Finish flooring of prefinished 
laminated oak blocks. 


Underlayment. Resilient flooring mate- 
rials such as linoleum, vinyl, rubber and 
asphalt tend to mold themselves to any 
irregularities over which they are installed. 
Open joints, cracks and other defects in 
subfloors would show through the surface 





if a proper underlayment were not used. 
The underlayment provides a durable base 
for these materials and also prevents failure 
of the flooring due to movement of the 
subfloor during changes in temperature 
and humidity. The materials commonly 
used for underlayment over wood subfloors 
are hardboard, plywood and particleboard. 
Mastic underlayments are generally used 
over concrete. 

Regardless of the type of underlayment 
used, it is important that the material be 
uniform in thickness and smooth and that 
it be properly installed. 


Plywood Underlayment. Plywood is ex- 
cellent for use as underlayment. It is 
smooth and strong, and its high dimen- 
sional stability eliminates excessive swel- 
ling and consequent buckling. The ply- 
wood selected should be an underlayment 
grade, either interior or exterior type. The 
interior grades are usually used because 
they are less expensive, but the exterior 
grade is recommended in areas where ex- 
cessive water spillage is possible. Under- 
layment grades of plywood have a solid 
surface with an inner ply construction 
which resists dents from concentrated 
loads. Panels to receive carpeting can be 
touch-sanded. Those to receive the con- 
ventional thin resilient flooring must be 
the fully sanded type. 

Plywood underlayment is made in vari- 
ous thicknesses from 1⁄4 inch to % inch. 
Combined subfloor underlayment is made 
in thicknesses from ¥% inch to 1% inch. 
The thickness used depends on the thick- 
ness of the resilient flooring to be installed 
as well as the surrounding floor thickness. 
If a %-inch vinyl tile floor is to butt 
against a ?540-inch strip floor, the under- 
layment used should be % inch thick (Fig: 
8-69). For maximum stiffness, place the 


FIGURE 8-69 Alignment of resilient and 
strip flooring. 
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face grain of the underlayment across the 
supports (Fig. 8-70). Apply the underlay- 
ment just prior to laying the finish floor; 
otherwise, protect it against water or phys- 
ical damage. Stagger the panel end joints 
and be sure that none of the joints align 
with those in the subfloor. Space the 
panels 145 inch apart to allow for expan- 
sion. Use 3d ring shank or cement-coated 
nails when applying 1⁄4- or ¥%-inch under- 
layment. Space the nails 6 inches apart at 
panel edges and 8 inches apart at inter- 
mediate bearings. Installation time can be 
reduced by using mechanical fasteners. 


*> 





FIGURE 8-70 Face grain of underlayment 
should run across supports for greater 
stiffness. 


Hardboard Underlayment. Untempered 
hardboard is also used for underlayment. 
It is made in 3 x 4 and 4 x 4-foot panels 
with a 14-inch nominal thickness (average 


SUBFLOOR 


caliper .215). It is applied like the ply- 
wood underlayment. 

Before applying, stand the panels around 
the room for 24 hours to allow them to 
stabilize to room temperature and humid- 
ity. Start installation at a corner, leaving a 
1¥%-inch space at the wall line. Spacing 
between panels should be %44 inch. Use a 
matchbook cover as a spacing guide (Fig. 
8-71). Install the panels with the smooth 
side down because the sanded side forms 
a better bonding surface for the adhesive. 
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FIGURE 8-71 Panels are installed with a 
1/64-inch space between joints. 


Some manufacturers print a nailing pat- 
tern on the top side of the panel (Fig. 
8-72). 


302 Interior Finish 





FIGURE 8-72 Nailing pattern on 
underlayment simplifies installation. 


Particleboard Underlayment. Because of 
its tough, smooth surface, particleboard 
underlayment provides an excellent base 
for resilient flooring. It is made in sheets 
that are 4 x 8 feet in size, in thicknesses 
of ¥%, ¥2, % and % inch. It is fastened 
with ring groove or cement-coated nails 
or with staples. The fasteners must pene- 
trate into the subfloor at least one inch. 

Use 6d nails on particleboard underlay- 
ment with thickness from ¥% inch through 
% inch and 8d nails for particleboard 
underlayment that is 34 inch thick. The 
nails should be not more than 34 inch 
away from the edges and should be spaced 
no more than 6 inches on center along 
the edges of the panels, and 10 inches on 
center elsewhere. 

When stapling particleboard underlay- 
ment, use the appropriate size staples for 
the thickness being installed. Use 1%- 
inch-long staples for 34-inch particleboard, 
and 1¥2-inch-long staples for the 5-inch 


particleboard, and 1%-inch-long staples for 
the 34-inch underlayment. Space the 
staples 3 inches apart along the edges of 
the underlayment and 6 inches apart else- 
where. 


Interior Trim 


Interior trim involves the installation of 
doorjambs, doors, casings around doors 
and windows, baseboards and moldings. 
They are installed after the finish floors 
are in place. Many different woods are 
used in trim work, including oak, pine, red- 
wood, birch, mahogany, cherry, maple, 
walnut, and others. In the past, trim mem- 
bers were very ornate, but the modern 
trend is for smooth simple shapes which 
are easier to finish and maintain. Regard- 
less of the type used, all trim must be care- 
fully installed to insure neat, tight joints, 
smooth surfaces and good appearance. 
Trim should be installed only after the 
structure has dried out sufficiently. 


Doorframes. The doorframe consists of 
jambs, casings and stops. The jambs cover 
the partition ends and support the door. 
They consist of two vertical members or 
side jambs and the top member, which is 
called the head or head jamb (Fig. 8-73). 
The side jambs are dadoed near the top 
to receive the head jamb. Grooves or kerfs 
are sometimes cut on the back side to 
minimize warping. A slight bevel at jamb 
edges assures a tight joint line when the 
casing is applied (Fig. 8-74). 

Interior doorjambs are of one-inch nom- 
inal thickness and of the same material as 
the interior trim. The jambs are made 5% 
inches wide for plaster walls and 4% inches 
wide for walls with 12-inch drywall finish. 
Two-piece jambs which adjust to various 


FIGURE 8-73 Detail of head and side 
jamb. 
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FIGURE 8-74 Slight taper at jamb edges 
improves joint between casing and jamb. 


wall thicknesses are also available; how- 
ever, they are more costly than conven- 
tional jambs. 

The jambs are obtainable assembled 
ready for installation or they may be de- 
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livered in knocked-down form. Some 
manufacturers offer units in which the 
doors are prefitted and hung in the door- 
frame. The jambs for 6-foot-8-inch resi- 
dential doors are made with a clear under- 
head size of 6 feet 8%-inches to allow a 
clearance at the top and bottom of the 
door (Fig. 8-75). Some jambs are made 
with slightly more or less clearance. 


Frame Installation. If the frame is re- 
ceived in the knocked-down form, assem- 
ble it using three 8d coated nails driven 
through the dado (Fig. 8-76). Place the 
frame in the rough opening, Jetting the 
side jambs rest on the finish flooring. If 
the finish flooring has not yet been in- 
stalled, rest the jambs on spacer blocks 
equal to the thickness of the finish floor. 
Check the head jamb with a level. If it is 
off, trim the bottom of the jamb which is 
too high. Reinstall and check the head 
again for levelness. When it is level, cut a 
1 x 6 spreader, equal in length to the 
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FIGURE 8-76 The side jamb is dadoed to 
receive the head jamb. Fasten with three 
nails. 





distance between the side jambs measured 
just below the head jamb. Place the 
spreader at the floor line between the 
jambs (Fig. 8-77). Center the frame in 
the opening and secure it with doubled 
wedge blocks placed at each side near the 
top and bottom. 


HINGE SIDE 
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FIGURE 8-77 Setting the door jamb. 


On each side of the side jambs draw a 
light nailing line along their length. Posi- 
tion this line from the door side, and 
locate it from the edge a distance equal to 
the door thickness plus one-half of the 
door stop width (Fig. 8-78). Plumb the 





FIGURE 8-78 Gauging nailing line on 
door jamb. 


side jambs, using a long level or a short 
one in combination with a straightedge. 
Adjust as necessary, then drive 8d casing 
nails into the side jambs near the top and 
bottom on the nailing line. Do not drive 
the nails all the way. 

Add three more wedge blocks to each 
side. On the hinge side, place two blocks 
at the hinge locations, normally 7 inches 
down from the top and 11 inches up from 
the bottom. Center the third block be- 
tween the two. On the other jamb, place 
one wedge block at the lock height which 
is between 36 to 38 inches from the floor. 
Center the other two blocks in the re- 
maining spaces. 

Adjust the wedges as necessary, then 
complete the nailing with two 8d casing 
nails at each block location. Stagger the 
nails 3⁄4 inches on each side of the nailing 
line. The door stop wil! cover the nail 
heads. 


Door Trim. Casings- are added to the 
doorframe after the finish floor is in place. 
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The casing covers the space between the 
wall and jambs and adds rigidity to the 
frame. Several typical casings are shown 
in Fig. 8-79. 





FIGURE 8-79 Two commonly used 
casings. 


Since no further adjustments of the 
frame are possible after the casing is ap- 
plied, check the frame once again before 
proceeding. Install the casings with the 
inside edge about % inch back from the 
corner of the jambs (Fig. 8-80). Draw a 
light gauging line at the top and side 
jambs as a guide. 
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nails (under door 
stop) 
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FIGURE 8-80 Casing is set back 14-inch 
from corner of jamb. 


If necessary, trim the lower end of the 
side casings to square them. Hold the cas- 
ing along the side jamb with its bottom 
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resting squarely on the finish floor. Mark 
the top at the miter line, then cut, using a 
miter box or power miter saw (Fig. 8-81). 
Repeat for the second piece, then tack 
both into place. Cut and fit the head cas- 
ing. When you are satisfied that the pieces 
fit with good miter joints, nail them per- 
manently. Use 4d nails into the jambs and 
8d nails along the outer edge into the 
studs. Space the nails 16 inches apart. 





FIGURE 8-81 Casing being cut on 
portable cut-off saw. 


Doors. ‘There are two basic types of door 
— flush and panel. Flush doors consist of 
a plywood or hardboard face fastened to 
either solid or hollow cores. The panel 
door is made of vertical and horizontal 
members called stiles and rails. Wood, 
glass or other materials are enclosed within 
the framework. Both types are made for 
interior and exterior use. Exterior doors 
are usually 134 inches thick. Interior pas- 
sage doors are generally made 1% inches 
thick. A variety of interior and exterior 
door styles is shown in Fig. 8-82. 

Exterior flush doors are usually made 
with a solid core because they are more 
durable and can withstand the weather 





FIGURE 8-82 Several door styles. 


better. The core material may be wood or 
composition. The most common type of 
solid-core construction consists of wood 
blocks bonded with end joints staggered. 
Composition cores are usually solid. Fig. 
8-83 illustrates both types. 

Hollow flush doors are sometimes used 
as exterior doors, but they must be bonded 
with waterproof glue. Face panels made 
of three-ply Y-inch plywood or other 
materials are bonded to cores of wood or 
similar products. Several core patterns are 
shown in Fig. 8-84. Note that all are pro- 
vided with lock blocks for lock mortising. 

The stiles and rails of panel doors are 
interlocked and glued. Panel doors are 
usually made of solid lumber but veneered 
doors are also available. Fig. 8-85 shows 
the principal parts of a panel door. Panels 
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FIGURE 8-83 Two popular flush doors. Left: solid core. Right: composition core. 






















































































FIGURE 8-84 Typical hollow door cores. 


may be raised or flat. Fig. 8-86 shows how 
doors are milled to receive various panels. 

Door sizes vary depending upon use. 
Entryway doors for residential use are 
generally 6 feet 8 inches high and 2 feet 
8 inches or 3 feet wide. The standard size 


for interior passage doors is 6 feet 8 inches 
high and 2 feet 6 inches wide. Closet doors 
are usually 2 feet wide. 


Door Hanging. Doors may be trimmed 
slightly to fit an opening, but they must 
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not be cut to smaller nominal sizes. The 
recommended clearance at the sides and 
top of a door is 44 inch, as shown in F ig. 
8-87. Cutouts for glass and: louvers in flush 
doors must not exceed 40 per cent of the 
face area and cutouts must be not closer 
than 5 inches from the door edge. 

To provide swinging clearance, doors 
must be beveled on the lock edge (Fig. 
8-88). This clearance is required only on 
doors thicker than 13% inches. Make a 3- 





FIGURE 8-86 Stiles and rails milled to 
accept various panels. 


degree bevel, using a hand or power plane. 
Hold the door firmly while planing. Spe- 
cial door holding jacks are available, but 
most carpenters build their own. A simple 
one you can make is shown in Fig. 8-89. 

After trimming, place the door in the 
opening, resting it on a wedge. Check that 
the clearances are correct, then break all 
sharp edges with sandpaper. 


Fitting Hinges. Exterior doors require 





FIGURE 8-88 Beveling lock edge of door 
with a power plane. 





Yo" OR MORE 
FIGURE 8-87 Standard clearances for 


typical door. 
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FIGURE 8-89 An easily made door holder. 
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three hinges; interior doors can be hung 
with two. The hinges used for doors are 
called butts or butt hinges. They are made 
with fast or loose pins. The size of the 
hinge used depends on the width and 
weight of the door and the thickness of 
the trim. Door hinge lengths are shown 
in the table in Fig. 8-90. A loose-pin butt 
is shown in Fig. 8-91. When installed, the 
barrel must clear the casing and the door 
should be able to swing back fully to the 
wall (Fig. 8-92). 





FIGURE 8-91 


A loose-pin butt hinge. 





FIGURE 8-90 Hinge 
selection table. 





Place the trimmed door in the opening, 
wedging it into place so that it has the 
proper clearance at the top. Lay two 4d 
nails about 18 inches apart at the top of 
the door, then force a wedge at the bot- 
tom. This will then position the door ver- 
tically with the proper clearance at the 
top. 

Mark the position of the hinge on the 
edge of the jamb and on the face of the 
door. Holding the door in the jack, use a 
knife to scribe the hinge gain outline on 
the edge of the door. The edge of the 
hinge should be set back about 1⁄4 inch 
from the edge of the door. Gauge the 
depth of the hinge along the edge of the 
jamb and face of the door. Nore: The 
depth of the gain depends on the type of 
hinge used. For swaged hinges, the depth 
of the gain is equal to the thickness of the 
leaf. For straight hinges, the gain depth 
is a trifle less than one-half the barrel 
diameter (Fig. 8-93). A butt gauge (Fig. 
8-94) will assure accuracy. 

Butts can be mortised by hand with a 
chisel or by using a router and hinge 
template. Use a sharp chisel to outline the 
gain, then make a series of chipping cuts 
spaced about ¥% inch apart. Pare these 
with the flat side of the chisel to complete 
the mortise (Fig. 8-95). Repeat the proce- 
dure on the jambs. 

Install the hinges with the head of the 
loose pin at the top, then check the fit of 
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(LOCATION OF BUTT HINGES ON FLUSH DOOR) 
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FIGURE 8-92 Location of door hardware t { 
and clearances. STUD JAMB 


DEPTH OF GAIN 
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SWAGED NOT SWAGED 


FIGURE 8-93 Depth of gain depends on type of hinge used. 
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FIGURE 8-94 The butt gauge. 





TO SQUARE LINES FOR THE 
LENGTH OF THE GAIN, HOLD THE 
FLANGE OF THE BUTT GAUGE 
AGAINST THE SIDE OF THE DOOR, 
OR THE JAMB, AND USE IT LIKE A 
TRY SQUARE AS SHOWN IN THE 
ILLUSTRATION. 





TO GAUGE THE WIDTH OF THE 
GAIN, ADJUST THE GAUGE AS 
SHOWN FOR THE DIMENSION C. 
THIS IS THE THICKNESS OF THE 
DOOR LESS THE SET BACK B, 
USUALLY 1/41. 


TO GAUGE THE DEPTH OF THE 
GAIN, SET THE GAUGE FOR THE 
THICKNESS OF THE LEAF OF THE 
BUTT HINGE AND MARK THE 
DOOR AND THE JAMB. THE SPACE 
BETWEEN THE LEAVES ALLOWS E 
FOR CLEARANCE AT THE BUTT 
EDGE OF THE DOOR. MOST BUTT 
HINGES ARE SWAGED FOR THIS 
CLEARANCE, BUT SOME SMALL 
BUTT HINGES ARE STRAIGHT. FOR 
STRAIGHT BUTT HINGES SET THE 
GAUGE FOR SLIGHTLY LESS THAN 
HALF THE THICKNESS OF THE 
BARREL. 
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CHISEL 







GAIN 





BEVEL UP 


DOOA 


FIGURE 8-95 Mortising a butt with a chisel. Left; laying out gain. Center; cutting out 


gain. Right; paring gain. 


the door. Be sure it swings freely with the 
proper clearance at the sides and top. If 
the door binds against the hinge jamb, 
place a shim under the hinge. If the hinge 
jamb clearance is too great, deepen the 
gain as necessary. 

Non-mortise-type hinges with interlock- 
ing leaves are available. These are gen- 
erally used on closet doors. The clearance 
between the hinge jamb and door is equal 
to the thickness of the hinge leaf. 

Install the door stops with 4d nails. Set 
the stop on the hinge side with a 14 g-inch 
space between it and the door. The lock- 
side stop is placed tight against the door. 
Do not drive the nails home on the lock- 
side stop, as some adjustments may be re- 
quired after the lock is installed. 


Installing Locks. The most commonly 
used residential locks are the tubular and 
cylindrical lockset. They are very popular 
because of the ease of installation. They 
require the boring of two holes, which are 
easily located using paper templates (Fig. 
8-96). A cylindrical lock and the required 
boring is shown in Fig. 8-97. A tubular lock 
is shown similarly in Fig. 8-98. Boring jigs 
with special bits insure accuracy and cut 
down on installation time (Fig. 8-99). 
Mortise locks are also available. They 
provide a greater degree of security, but 





FIGURE 8-96 Template is used to locate 
center lines of holes to be bored. 





FIGURE 8-97 
installed. 


Cylindrical locks are easily 


they are more difficult to install. Deep 
mortises must be cut into the edge of the 
door. Special jigs are available, but often 
such locks are installed by boring a series 
of holes which are then chiseled out to 
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FIGURE 8-98 Tubular lockset requires two 
drilled holes and a mortised lock face. 


LOCK FACE 





FIGURE 8-100 A mortise lock. 


form the mortise. A mortise-type lock is 
shown in Fig. 8-100. 

Some locks can be reversed so they may 
be used on left or right doors. Others, 
however, cannot be reversed, and there- 
fore it is important to understand the 
“hand” of a door. 

The hand of any door is determined 
from the outside. For example, the street 
side is the outside of an entry door and 
the corridor is the outside of a room door. 
In doors that open from room to room, 
the side where the butt shows is considered 
the outside. An exception is closet and cup- 





FIGURE 8-99 Boring jig for door assures 
accurate work and saves time. 


board doors, where the room side is con- 
sidered the outside. 

When viewed from the outside, if the 
hinge is at the right side and the door 
swings inward, it is a right-handed door 
(RH). If the hinge is at the left and the 
door swings inward, it is a left-handed 
door (LH). If the hinge is at the right 
and the door swings outward, it is a right- 
hand reverse door (RHR). If the hinge is 
at the left and the door swings outward, it 
is a left-hand reverse door (LHR). (See 
Fig. 8-101.) Be sure to order the locks 
according to the “hand” of the door. 

Secure the door firmly in an open posi- 
tion by wedging it at the floor. Mark off 
the position of the lock on the door edge, 
usually 36 inches up from the floor level. 
Square a light line across the edge of the 
door. Using the template furnished with 
the lock, fold it according to the instruc- 
tions, then align it with the mark made 
on the door edge. Use an awl to mark the 
centers of the holes to be drilled, then 
bore the holes and insert the latch bolt. 
Next, use a knife to mark the gain for the 
faceplate. Route the gain and install the 
latch unit. 
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A B 


FIGURE 8-101 Hand of door is determined when facing outside of door. A; left hand 
door. B; right hand door. C; left hand reverse door. D; right hand reverse door. 


Locate and mortise the strike on the 
jamb. Although sizes and details may vary 
slightly, most tubular and cylindrical locks 
are installed in this manner. 

The procedure for installing mortise 
locks is illustrated in Fig. 8-102. Templates 
for these locks are also furnished by manu- 
facturers, 


Thresholds. ‘Thresholds or saddles are 
used mainly on exterior doors. In addition 
to providing swinging clearance and a fin- 
ished appearance for the floor material at 
the door, a threshold seals the space be- 
tween the door bottom and the sill. When 
properly installed the threshold will effec- 
tively keep rainwater from entering. The 
outside face of the door should overhang 
the beveled portion of the threshold (Fig. 
8-103). 

The threshold is installed after the 
door has been marked for cutting. Set a 
divider to the thickness of the threshold, 
then, with the door hung and in the closed 
position, scribe a line between the sill and 
the bottom of the door face. Trim the 
door and install the threshold. Use caulk- 






FIGURE 8-102 








L 


Installing mortise lock. 

1. Mark door frame for 
length of mortise, knob 
spindle, and keyholes. 
Bore them. 

2. On center line bore out 
mortise. 

3. Chisel sides of mortise. 

4. insert lock and mark 
sides of gain with a knife. 

5. Chisel out gain for the 
lock face. 

6. Insert lock and fasten. 
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DOOR 


OVERHANG 


FLOOR JOIST 


ing to seal the joint, then nail or screw 
the threshold securely. 

A number of patented weather seals 
are available to seal out dust and weather. 
One type is shown in Fig. 8-104. 

Thresholds are sometimes used for in- 
terior doors to provide a finish when floor 
materials differ between adjoining rooms. 





FIGURE 8-104 Patented weather seal has 
foam sealing strip. 


Pocket Doors. Sliding pocket doors are 
useful where swinging doors may pose a 
problem because of space. These doors are 


THRESHOLD 


FIGURE 8-103 Lower edge of door should 
overhang threshold bevel. 





7 


made to slide into an opening in the par- 
tition. They are made in various sizes and 
are furnished complete with partially pre- 
assembled frame, track and hardware. The 
split jamb frame must be installed during 
the rough framing stage, as several studs 
must be eliminated in the partition. A 
typical pocket door frame is shown in 
Fig. 8-105. Most units are furnished with 
adjustable hangers (Fig. 8-106) which 
permit the door to be raised or lowered 
without cutting. 


Prehung Doors. Prehung single and dou- 
ble door units are made for use in resi- 
dential construction. They are available 
complete with the door hinged and fas- 
tened to the jamb. Doors are bored to fit 
most common locks. Split jambs allow 
adjustment for thicknesses of various types 
of walls (Fig. 8-107). 

The prehung unit is placed directly 
into the rough opening. Shim and spacer 
blocks are installed, following the proce- 
dure used when installing a conventional 





317 


Interior Trim 


FIGURE 8-106 Adjustable mechanism for 
pocket door. 





FIGURE 8-107 Adjustable door jamb. Left; 
retracted. Right; extended. 





door frame. A prehung unit is shown in 
Fig. 8-108. 


Window Trim. The trim members of a 
double-hung window consist of the follow- 
ing parts: stool, apron, casings, stop and 
mullion (Fig. 8-109). The stool is rab- 
beted to fit the bevel of the sill and it ex- 
tends past the side casings. The top is 
level and provides a surface for the lower 
end of the side casings. Two rabbeted 
types are shown in cross section in Fig. 
8-110. 

The apron forms the trim at the lower 
part of the window opening. It also sup- 
ports the stool and usually has the same 
cross section as the casings. 

The casings form the trim at the sides 
and top of the window opening. They are 








FIGURE 8-108 Prefinished pre-hung door 
unit is easily installed. 
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FIGURE 8-109 Window trim. 
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FIGURE 8-110 Two types of stool molding. 


of the same species and cross section as 
the door casings. 

The stop bead forms one edge of the 
track in which the lower sash travels. It 
is fastened to the head and side jambs 
(Fig. 8-111). 

The mullion is the casing used to frame 
the division between two windows in the 
same frame. 

The stool is installed first. Hold it in 
position, level with the sill and centered 
from left to right. Mark the position of 
the side jambs using a square as shown in 
Fig. 8-112. A line indicating the wall sur- 
face and parallel to the wall is also marked 
at each end of the stool. Usually this line 
will be directly above the vertical surface 
of the rabbet. Cut the corner carefully 
and check the fit by placing it in position 
on the sill. It should fit snugly against the 
wall and jambs. 





FIGURE 8-111 


The stop bead is applied to 
the jambs with sufficient clearance to allow 
the lower sash to travel freely. 


Lower the sash onto the stool and mark 
a line indicating the edge of the sash. 
Using a plane, remove 1 ę-inch stock par- 
allel to this line to form the proper clear- 
ance between the sash and stool. Trim the 
length of the stool so that the extension 
beyond the side casings is equal to the 
distance from the front of the casing to 
the front edge of the stool (Fig. 8-113). 
If the front edge of the stool is shaped, the 
ends should be cut to match. Sand the 
stool and nail it in place with 8d finishing 
nails. If required, as in masonry walls, bed 
it in caulking. 

The length of the apron should be the 
same as the distance from the outside of 


Shen's tee 


CASING 





WALL SURFACE 


a AFTER CUTTING 


FIGURE 8-112 Stool layout for 
double-hung window. 





X AND Y ARE EQUAL 


STOOL 


FIGURE 8-113 Stool position after 
installation. 


one side casing to the outside of the cas- 
ing opposite. Cut the apron to length and 
install. If the apron is molded, it should 
be coped. To mark the apron for the 
coped return, use a short piece of the 
apron stock and draw its outline on the 
face of the apron (Fig. 8-114). Repeat at 
the other end, then trim with a coping 
saw. Sand, then install with 8d finishing 
nails. 
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FIGURE 8-114 Top: Marking apron for re- 
turn. Bottom: Completed return after sawing 
and sanding. 


The stops are installed next. Cut the 
head stop to fit between the side jambs. 
Raise the lower sash to its top position, 
then fasten the stop to the head jamb 
with a %4,-inch clearance between it and 
the sash. Use 4d finishing nails. Cut the 
side stops straight at the bottom but cope 
them at the top to fit against the head 
stop. Fasten these also, allowing 14,¢-inch 
clearance between the sash and stop. 

The casings are cut and installed last. 
The bottoms are cut square but the tops 
are mitered. To simplify the measuring, 
cut the top miters first, leaving the square 
end slightly longer than the finished size. 
Place the mitered end upside down on the 
stool, and make a mark for the square cut 
at the head stop edge (Fig. 8-115). Next, 
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by placing mitered corner on stool, then 
scribe a mark at the head stop. 


mark the head casing for the miter cuts 
by holding it in place at the top of the 
window. Make the marks at the edge of 
the side stops. Saw the pieces to size and 
install them with 4d finishing nails at the 
jambs and 8d finishing nails at the outer 
edges. 

When the plans call for “picture frame 
casing,” a narrow stool without overhang 
is used. Four mitered casings are then in- 
stalled (Fig. 8-116). 


Base Trim. Baseboard molding is used to 
cover the joint between the wall and floor. 
It is available in a number of sizes and 
styles. Several are shown in Fig. 8-117. 
Most are made with a slight bevel at the 
bottom to assure a tight joint at the floor. 
Base shoe is used to seal the joint between 
the baseboard and the finish floor. Base- 
board and shoe are applied as shown in 
Fig. 8-118. The shoe molding is cut and 
fitted at the same time as the baseboard, 






FIGURE 8-115 Mark length of side casing 





FIGURE 8-116 Mitered casing around 
window has picture frame appearance. 


FIGURE 8-117 Types of base molding. 


but it is not fastened permanently until 
after the floors have been varnished or 
otherwise finished. 

The baseboard is applied in a continu- 
ous band around the room. It is butted 
to door casings, as shown in Fig. 8-119, 
Inside corners are coped but outside 
corners are mitered (Fig. 8-120). The 





NAIL INTO STUD 


NAIL INTO PLATE 


FIGURE 8-118 Application of base and 
shoe molding. 


OUTSIDE: 
CORNER , 


` 


coped joint is superior to the mitered 
joint, as it will not open when the base- 
board is nailed. Also, the joint will be less 
noticeable in the event of shrinkage. 

In the coped joint, one piece of mold- 
ing is shaped at the end so that its con- 
tour matches that of the molding to which 
it is butted (Fig. 8-121). To produce a 
coped joint for a 90-degree corner, place 
the molding in a miter box in the same 


MITER JOINT 
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FIGURE 8-119 Base molding butts against 
door casing. 


FIGURE 8-120 Corner treatment for base 
molding. INSIDE 
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FIGURE 8-121 The coped joint. 
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position in which it will appear in use. 
Base moldings are held vertically, but 
crown and other moldings are held at an 
angle. (See Fig. 8-122.) Make a 45-degree 
cut (Fig, 8-123). The profile formed by 
this cut is the cutting line to be used to 
form the cope. Place the molding on 
sawhorses, then hold the coping saw verti- 
cally. Cut away the waste, following the 
profile. Use the coping saw with the 
handle up or down, whichever is more con- 
venient. Be sure the teeth of the blade are 
pointing downward (Fig. 8-124). Some 
workers like to tilt the saw blade slightly 
to produce a small undercut. This will 
produce a tighter joint at the front edge. 
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MITER BOX 
FIGURE 8-122 Crown moldings are held 
and cut in the position in which they will 
be used. 





FIGURE 8-123 Crown molding is held at 
its installation position while being mitered. 
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FIGURE 8-124 Coping saw being used 
to cope a crown molding. 


Starting on the longest wall, cut the 
molding to size and fit it carefully into 
place. If the fit is snug, as it should be, 
use a block of wood to tap it into place. 
Nail into place with two 6d or 8d nails 
at each stud location (Fig. 8-125). On 
plaster walls a base cap is often used, as it 
forms a better joint if the plaster is not 
flat (Fig. 8-126). The lower nail is driven 
into the sole plate, the upper one into the 
studs. Stud locations should be transferred 
to the floor from markings made earlier 
when walls were covered. 

If it becomes necessary to piece mold- 
ings, cut a scarfed joint (diagonal), as in 
Fig. 8-127, and be sure to locate the joint 
over a stud so that both members can be 
nailed securely. 






=~ BASEBOARD 


NAIL 


SUBFLOOR 





FIGURE 8-125 Nailing detail for one-piece 
base molding. 


FLOORING 





SUBFLOOR 





FIGURE 8-126 Nailing detail for two-piece 
base molding. 


The second molding is butted to the 
first piece at an inside corner. Make a 
coped joint as described earlier. If this 
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SCARFED JOINT 


FIGURE 8-127 Joint of pieced molding 
must occur over a bearing. 


piece is to go to an outside corner or base- 
board, fit it snugly into the corner, then 
mark the opposite end for cutting. If this 
second piece is to fit another inside corner, 
take the measurement from the face of 
the baseboard to the opposite wall. Cut the 
outside corners using a miter box or power 
miter. 

Base shoe molding is cut and fitted the 
same as the baseboards. Miter or round 
off the ends which terminate at a casing. 
Nail the base shoe to the baseboard, not 
to the floor. This will eliminate problems 
should there be movement of the flooring 
due to expansion. 


Ceiling and Wall Trim. Other moldings 
used for interior trim include chair rails, 
picture molds, wainscot, cap, and cornices 
(Fig. 8-128). 

Chair rail moldings are used horizon- 
tally at chair-top height to prevent damage 
to the walls. Used mostly in dining rooms, 
they are not as popular as they once were. 
They are installed the same as baseboards 
with coped internal corners. 

Picture moldings are made with a 
rounded edge at the top to form a recess 
to accommodate picture hooks. They are 
sometimes used as part of a ceiling cornice. 
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FIGURE 8-128 Interior trim molding. 


In a wainscot wall, the lower section 
differs from that of the wall above. Usu- 
ally the lower section is made of plywood 
or paneling. The top of the wainscot is 
trimmed with a wainscot cap. Standard 
caps are made with %4-inch and 34-inch 
rabbets. The cap with the 14-inch rabbet 
is also referred to as ply cap molding. 

Crown and cove moldings are generally 
used to trim the joint between the ceiling 
and the wall. Fitting, cutting and installa- 
tion procedures are the same as for base- 
boards. When coping molding, be sure to 
use a coping saw fitted with a fine blade 
(Fig. 8-129). A slight recess cut at the 
top edge of the molding will often im- 
prove the appearance of plaster ceilings 
(Fig. 8-130). Finishing nails should be 
driven into the top plate and, when large 
moldings are used, into the ceiling joists 
as well. 


Mantels. A mantel is used to decorate 
the area around the fireplace. Some are 
simply shelves or mantelpieces above the 
masonry; others are very ornate with pilas- 
ters and fancy facings (Fig. 8-131). Most 
mantels are factory-made units which are 
simply installed by the carpenter. Wood 
is generally used in mantel construction. 





FIGURE 8-129 Coping a molding. 


CUT BACK EDGE 


FIGURE 8-130 Cut edge improves 
appearance at ceiling line. 


Certain precautions are necessary when 
building or installing a mantel. Flamma- 
ble materials must not be closer than 31% 
inches to the fireplace opening. Also, 
wood mantelpieces must be at least 12 
inches above the opening. A mantel sec- 
tion made with stock moldings is shown 








FIGURE 8-131 A traditional fireplace 


mantel. 


in Fig. 8-132. It is important that the 
wood members used in mantel construc- 
tion be of low moisture content, otherwise 
joints will open as the wood dries out from 
the fireplace heat. 





FIGURE 8-132 Mantel made with stock 


moldings. 
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Decorative Beams. Decorative beams are 
often used in residential construction for 
both walls and ceilings. They may be made 
of wood, plywood, urethane, or other non- 
wood materials, and may be distressed or 
smooth-surfaced. 

Molded urethane beams with a realistic 
hand-hewn appearance are readily ‘avail- 
able. These are merely cut to size and 
fastened with nails, screws or adhesives. 
Hand-hewn wood beams can easily be 
made on the job. Use a sharp axe and be 
sure to keep your fingers at a safe distance 
(Fig. 8-133). Installation details are shown 
in Fig. 8-134. 
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FIGURE 8-133 
an ax. 
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FIGURE 8-134 Mounting details for beams. 


REVIEW QUESTIONS 


1. What is plaster? 

. Name 3 types of lath. 

. Standard size of gypsum lath is x . In residential con- 
struction thick lath is used on 16” stud spacing, and 
thick on 24” stud spacing. 

. Where is metal lath applied? 

. What are plaster grounds? 

. The first plaster coat is called a________ coat. 

. What is gypsum wallboard? What else is it called? 

- What are the advantages of two-ply construction over single-ply con- 
struction using gypsum wallboard? 

9. How are the joints finished in wallboard application? 

10. Describe the floating angle system. 

11. Name 4 other interior wall coverings. 
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Review Questions 


. How are plywood panels conditioned before use? 

. When is furring necessary for wall paneling? 

« What is used for furring? How is furring installed? 

. Name several methods of applying ceiling tiles. 

. If 12” x 12” tiles are being installed in a room that is 10/6” x 8/4”, what 


size should the border tiles be? Express your answer in inches and in 
centimeters. 


. Name 4 types of wood flooring. 
. Strip flooring is normally laid ________ to the longer side of a room, 


and_____ to the floor joists. 


. Describe application of strip flooring over concrete. 
. What materials are used for underlayment? 

. State the advantages of using plywood underlayment. 

. Describe briefly the application of plywood underlayment. 

. Why is hardboard underlayment installed with the smooth side down? 
. What are the parts of a doorframe? 

. What are jambs made of? What size are they? 

. What is a LHR door? a RH door? 

. What is the recommended clearance at the top and sides of a door? 

. Name the trim members of a window. 

. The inside corners of baseboard moldings are 


but outside 





corners are 





. What is a scarfed joint? 
. What is a wainscot wall? 
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Stairs are mainly functional, but they 
should also add to the appearance and 
beauty of the home. They must be soundly 
built with the safety and comfort of the 
user always in mind. When correctly de- 
signed, the stairs will have the proper in- 
cline, tread size and riser height. They will 
be comfortable to ascend and descend and 
will not cause strain in the leg muscles. 
To insure safety and reduce accidents on hoe a | to 
stairs, they should be built and designed ` i a! - 
to meet certain standards. A residential é i 

stairway is shown in Fig. 9-1. 

The length of the landings should be 
the same as or greater than the width of 
the stairway when measured between rail- 
ings. Winders (pie-shaped steps) should 
be avoided if possible. In a flight of stairs 
all the treads should be of equal size. Like- 
wise, all the risers should be of equal 
height. Exclusive of the nosing, the sum . : — 
of one tread and one riser should be at FIGURE 9-1 A properly designed 
least 17 inches and not more than 18 residential stairway. 


— 
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FIGURE 9-2 The ideal incline angle for 


Stairs is between 30 and 35-degrees. 


inches. The maximum nosing projection is 
134 inches. Lastly, the stairway angle of 
incline must be not less than 20 degrees 
and not more than 50 degrees (Fig. 9-2). 

Stair design and building is rather com- 
plex and time-consuming. It is customary, 
therefore, to have main stairways mill- 
made and delivered to the jobsite ready 
for installation by the carpenter. Most ser- 
vice stairs, however, are built on the job 
by carpenters. The principal difference be- 
tween the two is in construction details. 
Most main stairways are made with shaped 
and routed sections, requiring special tools 
and equipment. Job-built stairs can be 
made with ordinary carpenter’s tools. 

Stairs can be classified as being closed 
string, as in Fig. 9-3, or open string, as in 
Fig. 9-4. Stairways without walls on either 
side or with just one wall are considered 
to be open. A half-open stairway has a 
combination of both. 
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FIGURE 9-4 Open string stairway. 


Straight Stairs. The simplest type of stair 
is the single-flight straight run which leads 
from one floor to the next (Fig. 9-5). Gen- 
erally these stairs have 13 or 14 steps, with- 
out landings. They often require a long 
hallway, which could cause problems, 
especially in a small house. 


LANDING 


LANDING 


FIGURE 9-5 Simple straight stairs. 


Stair Types and Landings. When the 
flight is longer than 15 steps, it should be 
interrupted with a landing at some point 
in the run (Fig. 96). This gives the user 
a chance to pause and is therefore less 
tiring. Also, landings eliminate the fright- 
ening effect that long uninterrupted stair- 
ways have on youngsters and older persons. 


UPPER FLOOR 






LANDING 






LOWER FLOOR 


FIGURE 9-6 Long flights of stairs should 
be interrupted with a landing. 


Landings are also used for changing the 
direction of stairs. An L-shape stair has 
two flights placed at right angles to each 
other with a landing in between (Fig. 9-7). 

Long L stairs are those in which the 
landing is close to the upper or lower floor 
with just a few steps between. 

Double L stairs have two turns, one 
near the top and one near the bottom. 
Those with the landing near the center of 
the flight are called wide L stairs. 





4 TEL 






FIGURE 9-7 
direction. 


“L” stairs permit a change in 


When space is limited in both length 
and width, a narrow U stair is often used. 
It is laid out so that the lower part will go 
up to a landing at some intermediate point 
and then double back on itself (Fig. 9-8). 


FIGURE 9-8 Narrow “U” Stairs. 


The wide U is used in place of the nar- 
row U when space permits. It has two 
landings with a short flight of steps be- 
tween the two (Fig. 9-9). 

Winders utilize pie-shaped treads to 
bring about a change in direction (Fig. 
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FIGURE 9-9 Wide “U” stairs with two 
landings. 


9-10). They are usually used where space 
is limited. Falls are a particularly great 
hazard on winders, and their use should 
be avoided if possible. 

Circular and elliptical stairs are referred 
to as geometrical stairs (sometimes they 
are called Hollywood stairs). They are 
difficult to build and very costly. 





FIGURE 9-10 Winders permit change in 
direction when space is limited. 


Stair Parts. Basically, stairs consist of 
risers and treads supported by stringers 
(Fig. 9-11). The following terms apply to 
stair construction: 

Riser: the vertical member of the step. 
If a step lacks a riser, it is described as an 
open riser. 
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FIGURE 9-11 Stair layout terms. 


Tread: the horizontal member of a step. 

Nosing: the projection of the tread be- 
yond the face of the riser. 

Unit rise: the vertical distance from the 
top of one tread to the top of the next. 

Total rise: the sum of all the risers. 

Unit run: the horizontal distance from 
riser to riser. 

Total run: the horizontal distance cov- 
ered by a flight of stairs including the inter- 
mediate landings. 

Headroom: the clear space between the 
front edge of the tread to the ceiling above 
a stairway. 

Stringer (or string): an inclined mem- 
ber, parallel to the slope of the stair, to 
which the treads and risers are joined. 

Housed stringer: a stringer routed to re- 
ceive the ends of treads and risers. 

Open stringer: a stringer with the top 


edge notched to follow the riser and tread. 

Closed stringer: a stringer with parallel 
edges. The top edge extends above the 
ends of the stairs. 

Carriage: rough timbers cut to fit below 
and to support the treads and risers. Also 
called rough stringers. 

Winder: a step with a tread narrower 
at one end than the other. 


Stair Widths. Main stairways should be 
wide enough to permit two people to pass 
comfortably. The accepted minimum width 
for main stairways is 3 feet, but 3 feet 6 
inches is preferred. The minimum width 
for service stairs is 2 feet 6 inches. 
Consideration must be given to the 
passage of furniture when stairs are 
planned. Stairs open on one side offer the 
best opportunity for moving large pieces 


of furniture. Those with closed string or 
narrow U design cause the most difficulty 
in this respect. 


Rail Heights. The handrail height found 
to be the most comfortable is 30 inches on 
the rake and 34 inches on the landing 
(Fig. 9-12). The handrail should be con- 
tinuous from floor to floor whenever possi- 
ble and it should be smooth, without sharp 
edges and free of splinters. 





FIGURE 9-12 Preferred hand rail heights. 


Headroom. Stairway headroom should be 
sufficient to permit a person to ascend or 
descend with ample clearance between the 
user’s head and the soffit or ceiling above. 
Studies reveal that the headroom should 
be a minimum of 6 feet 6 inches (Fig. 
9-13). However, a space of 7 feet 4 inches 
to 7 feet 7 inches is ideal for the average 
person. 


Rise and Run. Stairs that are too steep or 
too shallow are dangerous and uncomfort- 
able. Those with too short a riser and too 
wide a tread will cause the user to lean 
backward while ascending. Too steep an 
incline will cause the user to lean too far 
forward. These tendencies are reversed 
when the user descends such stairs (Fig. 
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HEADROOM 


FIGURE 9-13 Minimum headroom 
requirements: Main stairs 6’-8”; Basement 
stairs 6’-6”. 


9-14). At A the treads and risers are of the 
improper size; at B the angle is too steep. 
Properly designed stairs are shown at C. 

A riser-to-tread ratio has been estab- 
lished for use in stair design. When stairs 
are made using the rules set forth below, 
the user will be able to ascend or descend 
the stairs safely and without undue strain. 
The rules are as follows: 

Rule 1. The sum of two risers and one 
tread should be 24 to 25 inches. 

Rule 2. The sum of one riser and one 
tread should be from 17 inches to 18 
inches. 

Rule 3. The tread width multiplied by 
the unit rise should be from 72 to 75 
inches. 

For example, applying the rules above, 
a step with an 8-inch unit rise and a 9-inch 
tread will meet the requirements of all 
three rules. 

In Rule 1, 8 plus 8 plus 9 equals 25. 

In Rule 2, 8 plus 9 equals 17. 

In Rule 3, 9 times 8 equals 72. 
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B C 


FIGURE 9-14 Properly designed stairs will be easy to ascend and descend. 


All three results are within the guide- 
lines of the rules stated above. 

Main stair risers are normally kept be- 
tween 7 inches and 7% inches. An excep- 
tion is made for basement stairs, which 
usually have lower ceiling heights. Here, 
8-inch risers are permitted. As the riser 
height increases, the tread width decreases 
and vice versa. This is clearly illustrated in 
Fig. 9-15, where three different tread /riser 
dimensions are used, all complying with 
Rule 1. The desired slope for stairs falls 
between 30 and 35 degrees above the hori- 
zontal. 

As mentioned earlier, it is most impor- 
tant that all the risers in one flight of stairs 


6% 
6% 
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FIGURE 9-15 The treads and risers in these three stairs 


they meet requirements of rule #1. 


if 
+11 


be the same dimension and all the treads 
be of equal width in that same flight. Al- 
though not conscious of it, the user as- 
cends and descends the steps rhythmically. 
If the steps are “off,” tripping could result. 


Stairway Framing. The openings for stair- 
ways are framed during the floor framing 
stage. The long dimension of the opening 
may run either parallel to or at right angles 
to the joists. Construction is greatly sim- 
plified when the two are parallel (Fig. 
9-16). If the span is greater than 4 feet, 
headers and trimmers must be doubled. 
Headers 6 feet long or longer must be se- 
cured with framing anchors unless they 


7 
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differ but all are satisfactory as 








STAIRWAY R.O. 


DOUBLE 
HEADERS 


TAIL JOIST 


are supported by a beam, post or partition. 
Their length should be limited to 10 feet 
unless supported by a wall below. 

The rough opening for basement stairs 
is usually 9 feet long by 2 feet 8 inches 
wide. The minimum rough opening for 
main stairs is 10 feet long by 3 feet wide. 
A rough opening detail is shown in Fig. 
9-17. Here the rough stringers have been 
installed for two flights, one above the 
other. Fig. 9-18 shows the rough framing 
for a long L stairway. Note how one 
stringer and the landing are supported by 
a corner post. 


Stringers. Since stringers (also called car- 
riages ) must support the load on the stairs, 
it is important that they be well made. 
They must be carefully laid out and cut 
to accept the risers and treads. The lumber 
used should be 2 x 10 or 2 x 12 for plain 
stringers. Housed stringers are made from 
114,-inch or thicker material. A 32-inch 
minimum of stock must remain on the 
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DOUBLE TRIMMER JOISTS 


FIGURE 9-16 Framing for rough opening 
parallel to joists. 


underside of the stringer after the notches 
are cut. Also, a 4-inch bearing is required 
at the top where the stringer bears against 
the header (Fig. 9-19). 

When treads are 1444 inch thick and 
wider than 2 feet 6 inches, three stringers 
are required. Three stringers are also 
needed when treads are 1% inch thick 
and wider than 3 feet. 


Calculations for Riser Height and Tread 
Width. The tread and riser sizes, the 
angle of slope, and the rough opening di- 
mensions are interrelated. Usually the 
plans will specify the stairwell opening 
sizes. Some will also include the number 
of treads and risers. 

When the opening size is known, the 
carpenter can calculate the tread and riser 
sizes using the stair ratio principle. If the 
opening size is not given, it can be deter- 
mined after the tread and riser sizes have 
been calculated. 

A scale drawing on graph paper can be 
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FIGURE 9-17 Rough framing detail 
for straight flight, one over one. 


helpful in calculating and: checking the 
stair layout as well as the length of the 
stairwell opening. The drawing should 
show the floor-to-floor height (total rise), 
two diagonals representing the slope lim- 
its, and the steps, determined by using the 
stair ratio (Fig. 9-20). Select the best 
tread /riser combination as follows: 

Find the number and size of the risers 
by dividing the total rise in inches by 7. 





For example, assume that the total rise 
(finish floor to finish floor) is 8 feet 5 
inches or 101 inches. Dividing 101 by 7 
equals 14.428. Since you must have a 
whole number of risers, you have a choice 
of using 14 or 15. If you choose 14 risers, 
then divide 101 by 14 and you will get 
7.214 (the unit riser), which is approxi- 
mately 7346 inches. Referring to Rule 2: 
the sum of one tread and one riser must 





FIGURE 9-18 Rough framing 
detail for stair with landing. 
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FIGURE 9-19 Carriage detail showing 
minimum allowances. 
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FIGURE 9-20 A scale drawing on graph paper will help in laying out the stairs. 


equal 17 or 18. If 17 is used, then 17 minus 
7346 inches equals 9134 inches (the tread 
less nosing). If 18 is used for calculations, 
then 18 minus 7%. inches equals 101% 6 
inches. Take an average between the two 
results and make it 105% ¢ inches. 

Thus the riser height is 734, inches 
and the tread width (less nosing) is 1054 


inches. Both fall within the range of de- 
sired angles, as shown in the table in Fig. 
9-21. 

The number of treads in a stair is al- 
ways one less than the number of risers 
(Fig. 9-22). Therefore, since the number 
of risers in the example is 14, the number 
of treads will be 13. To find the total run, 
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FIGURE 9-21 Table showing preferred angle for stairs where tread plus riser equals 


17-2 inches. 


FIGURE 9-22 The number of treads in a 
stairway is always one less than the number 
of risers. 


multiply the number of treads by the tread 
width: 1054¢ xX 13 = 134.06 inches or 11 
feet 2 inches (fractions are dropped). The 
total run is 11 feet 2 inches. 

Using the figures obtained above, lay 
out the profile of the stairs on the scale 
drawing. From the layout you will then be 
able to determine the stairwell opening 
size. You can also check the slope angle 
and headroom clearance before laying out 
and cutting the stringers. 

The stringer length can also be deter- 
mined from the layout. You can double- 
check your calculations by using a story 
pole. Carefully place the pole vertically on 
the finished floor below and mark the top 
of the finished floor above. Set a divider 
to the calculated riser height and step off 
the number of risers, 14 in our example 
(Fig. 9-23). If the last step-off does not 
fall on the mark, adjust and step off again, 


repeating the procedure until the 14 divi- 
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FLOOR 





sions are equal. This gives the actual riser 
height. Use this measurement on the 
tongue of the square and the tread dimen- 
sion on the blade to lay out the stringer. 
Use stair gauges or blocks clamped to the 
square to insure accuracy during the layout 
(Fig. 9-24). 

Select a sound 2 x 12 about two feet 
longer than the stringer length. Lay it on 
a pair of sawhorses and check it to make 
sure it is free of cracks or other defects 
which may impair its strength. 

Place the square on the plank near one 
end and draw a line along the body and 
tongue (Fig. 9-25). Remove the square 
and extend the body or tread line to the 
back edge of the plank. This represents the 
floor cut (Fig. 9-26). Replace the square, 
then mark and move it along the edge 
until the required number of steps have 
been drawn. When the last riser is drawn, 
extend the line to the back edge of the 
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FIGURE 9-23 Laying out the riser height. 
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FIGURE 9-25 Layout of floor cut. Mark 
stock along body of square. 


FLOOR CUT 


FIRST TREAD 






FIGURE 9-27 Stepped-off stringer. 


plank (Fig. 9-27). This part of the stringer 
will bear against the header. For added 
strength the stringer may be notched to fit 
around the header joist. 

The stringer must be “dropped” at the 
bottom to allow for the tread thickness, 
which was not included in the layout. 
Draw a line equal to the tread thickness 


FIGURE 9-24 Layout of stringers with the 
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aid of a framing square. 
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BACK EDGE 
FIGURE 9-26 Extension of tread line forms 


the floor cut line. 


LAST TREAD 


HEADER 
CUT LINE 


EXTEND 
LAST RISER 
TO BACK EDGE 


and parallel to the floor line, as shown in 
Fig. 9-28. 

The stringers must be cut with great 
care. If a portable saw is used, bear in 
mind that the major part of the saw base 
is to one side of the blade. Arrange the 
cutting so that all the outboard cuts are 
made first. This will permit maximum sup- 





TREAD THICKNESS 





m 


CUT ON DOTTED LINE 


FIGURE 9-28 Tread allowance at bottom 
of stringer. 


port for the saw. During the second or 
notching cut the base is well supported 
by the remaining stringer stock. (See Fig. 
9-29.) Use a handsaw to complete the cut 
and drop out the waste. 


Tread and Riser Details. The treads for 
main stairways are usually 114g inch or 
1¥% inch thick. Both hard and softwoods 
may be used. Softwoods must have a ver- 
tical grain or, if flat-grained, they must be 
covered with a suitable floor finish ma- 
terial. 

Risers are usually made of 34-inch stock 
of the same species as the treads. If they 
are to be covered, however, less expensive 
lumber may be used. Plywood can be 
used when the stairs are to be carpeted. It 
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is ideally suited because of its dimensional 
stability, flatness and favorable cost. 

The front edge of the tread is the nos- 
ing. It projects beyond the front of the 
riser on which it rests (Fig. 9-30). 

Treads and risers are fastened with fin- 
ishing nails at the edges. Nails or screws 
are driven into the treads at the rear 
through the lower part of the riser. Glue 
blocks are also used at the intersection of 
the rear surface of the tread and riser (Fig. 
9-31). 


Stringers. Stairs with open risers are often 
used for basement stairways. They can be 
dadoed or cleated (Fig. 9-32). The dadoed 
stair takes more time to build than the 
cleated type, but it has a more pleasing 
appearance. The depth of the dado should 
be one-third the stringer thickness. Cut 
the dadoes so the tread line on the stringer 
becomes the top edge of the dado cuts. 
Fasten with nails driven through the 
stringer into the ends of the treads. Use 
glue for an improved joint. 

For a cleated stringer, draw a line be- 
low and parallel to the tread mark on the 
stringer. Make the space between the two 
lines equal to the tread thickness. The 
cleat must be long enough to fully support 
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FIGURE 9-29 Cutting sequence is important when notching stringers. 
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FIGURE 9-30 Nosing detail. 


FIGURE 9-32 Treads on open riser stairs 
may be installed in grooved stringers as at 
left. In a simpler version, the tread rests on 


cleats, as at right. 


y 


STRINGER 


the tread. Bevel all exposed edges and 
fasten the cleats securely to the stringers. 
Drive nails through the stringers into the 
ends of the treads. 

If the side walls or floor are masonry, 
some means must be used to secure the 
stringers. Use a suitable masonry anchor. 






“GLUE BLOCK 


FIGURE 9-31 Preferred method of 
fastening treads and risers. 





STRINGER 





In some construction, wood blocks are 
embedded in the masonry for this purpose. 


Finish Stringers. Two types of finish 
stringers can be used at the sides of the 
stairway: a full stringer or a notched 
stringer. When full stringers are used, they 


Stairs 343 


are fastened directly to the side walls. The 
rough stringer is then fastened to the finish 
stringer and the treads and risers are cut 


to fit between the finish stringers (Fig. 
9-33). 


FIGURE 9-33 Enclosed stairs 
with full stringer. The rough 


carriage is applied against the 
stringer. 





Another version is shown in Fig. 9-34. 
Here the rough stringer is fastened directly 
to the wall. The finish stringer is then 
notched to match the steps of the rough 
stringer. Treads and risers are then cut 
and installed. 
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FIGURE 9-34 Enclosed stairs with notched 
stringer. The treads and risers are fitted 
between the stringers. 

<4 FIGURE 9-35 A low-cost basement 
stairway. 
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FIGURE 9-36 


A low-cost stairway with metal stringers 
is shown in Fig. 9-35. The rough stringers 
are securely fastened to the wall with 
masonry fasteners. The metal stringers are 
then applied and secured with screws. The 
treads are held by driving nails into the 
holes provided. 


Housed Stringers. Although housed 
stringers are generally mill-made, they can 
be made on the job by the carpenter. Spe- 
cial stair templates are used to guide the 
router for making the grooves to receive 
the treads, risers, and wedges. When one 
of the walls of the stairway is open, a 
mitered stringer is used. Fig. 9-36 shows 
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Details of housed and mitered stringers. 


details of both mitered and housed string- 
ers. 


Winders. As explained earlier, winders 
are dangerous because of the tapered 
treads. Unfortunately, there are occasions 
where they are required because of space 
limitations. Some degree of safety can be 
introduced by bringing the center of con- 
vergence to a point out from the corner, 
as in Fig. 9-37. The converging point 
should be located in a manner that will 
provide a tread width equal to that of the 
regular treads along the line of travel. This 
imaginary line is about 18 inches from the 
inside stair edge. 


FIGURE 9-37 Winder details. Point 
of convergence should be away 
from corner of stairs. 


345 


Stairs 






A 


POINT OF 
CONVERGENCE 


LINE OF 
TRAVEL 





The winder can be calculated mathe- 
matically, but most carpenters prefer to 
make a full-size plan view layout showing 
positions, lengths, and angle cuts of the 
various components. Riser heights must be 
the same as those of the straight stairs. 


FIGURE 9-38 Parts of a balustrade. 


Spiral Stairs. Spiral stairways are a form 
of winder, but although the treads do 
taper, they are all uniform and the ten- 
dency to stumble is less likely than on 
winders. Spiral stairs are used mostly for 
decorative effect. 
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Balusters, Newels and Rails. The open 
section of stairs must be enclosed with a 
handrail which is inclined and parallel to 
the slope of the stair. The rail is supported 
by balusters and ends at the newel post, 
to which it is fastened. The balusters may 
be square or turned spindles which are fas- 
tened between the handrail and tread, or 
between the handrail and a lower rail. 

The complete assembly, which includes 


REVIEW QUESTIONS 


. Name some rules for a well designed stair. 


l 
2. What is a stringer? 
3 


. The desirable stair width for main stairways is —— 
. The desirable hand rail height is —— 


stairs is 
take and on the landing. 


the newels, balusters and rails, is called a 
balustrade and is illustrated in Fig. 9-38. 
These components are mill-made and de- 
livered to the jobsite where they are in- 
stalled by the carpenter. The rails are fas- 
tened to the walls with special brackets 
which are screwed to the wall frame. Nails 
should not be used, as they might work 
loose. Spacing for the brackets should be 
no greater than 10 feet. 


and for service. 
on the 


The desirable headroom should be from ______ to _____ feet. Stair 
risers should generally be from _____ to inches. 


4. What 3 rules should be followed to ascertain the desirable tread and 
riser sizes? 
5. If the total rise between floors is 9 feet, determine the riser and tread 
sizes using the stair ratio rules. Give the sizes in inches and centimeters. 
6. In the same example (#5), find the total run of the stairs in inches and 
centimeters. 
7. In the same example (#5 above), find the total rise in inches and centi- 
meters. 
8. What is meant by dropping the carriage? Why is it necessary? 
9. The top of the stringer bears against a or rests on a 
attached to the latter. 
10. Joints between treads and risers are reinforced at the rear by 
and 
11. The bottom of the stringer must be fastened to a 
12. To find the exact riser height use a divider and a 
13. To lay out a stringer use a framing square with the 


| ' set to the 
riser height and the set to the width of the tread. Be sure to 
shorten the stringer by an amount equal to 


Not too long ago, most kitchen cabinets 
were custom-made. However, during the 
housing boom following World War II 
the demand for cabinets was too great for 
the small custom shops. They just could 
not keep up with the demand and were 
replaced by large manufacturing plants 
which were able to mass-produce thou- 
sands of units per day. The advantages of 
factory-made cabinets (Fig. 10-1) are 
many. Lower cost, better quality, superior 
finishes and fast delivery are common. 
Most cabinets are made of hardwood or 
wood products such as hardboard, parti- 
cleboard and plywood, but metal is also 
used. 

There are three basic kinds of cabinets: 
base, wall and miscellaneous. The last 
group includes a wide variety of storage 
facilities such as broom, oven, overhead 
cabinets, and many others. 

Base cabinets are usually 24 inches 
deep and 36 inches high, with a toe space 





FIGURE 10- 
cabinets. 
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Low-cost factory built 








347 


348 Cabinetry 








i 
te——— DROP CEILING 


QIZZIZITILZJ 


WALL CABINET 


68"-72" 














COUNTER HEIGHT 


at the bottom. Wall çabinets are usually 
12 inches deep and from 12 to 33 inches 
high (Fig. 10-2). The highest shelf should 
be from 68 to 72 inches high. Anything 
higher would be too difficult to reach. 

Kitchen cabinets are delivered to the 
jobsite ready for installation by the car- 
penter. Most are made with faces that can 
be trimmed at the edges to match irregu- 
lar wall surfaces. The following installa- 
tion procedure is typical. 

Starting at a corner, sweep the floor 
clean and remove any moldings that may 
interfere with the installation. Set the 
cabinet in place and if necessary shim with 
wedges at the wall and floor until it is 
level and plumb (Fig. 10-3). Scribe the 
edges which butt against the wall, using a 
divider as shown in Fig. 10-4. Move the 


FIGURE 10-2 Kitchen cabinet 
specifications. 


24" MIN.- OVER RANGE 
OR SINK 


15" MIN. - STANDARD 


BASE CABINET 





FIGURE 10-3 Wedges are used to level 
base cabinet. 





FIGURE 10-4 Scribing base cabinet to 
wall. 


cabinet away from the wall and trim to 
the scribed lines. Use a plane and under- 
cut the edge slightly to insure a good tight 
fit on the exposed edge. Replace against 
the wall and check the fit carefully. Be 
sure the cabinet is leveled and resting on 
the shims. Make the necessary adjust- 
ments, then fasten it permanently, driving 
screws through the cabinet backing into 
the wall framing members. Wall units are 
installed in much the same manner. 

When two or more cabinets are butted, 
be sure to align the front frames so they 
are flush along the front and bottom 
edges. Use shims between the cabinet 
sides at the rear (Fig. 10-5). Drill holes 
through the stiles of adjoining cabinets 
and secure them with flathead screws set 
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FIGURE 10-5 Shims are installed between 
cabinet sides at the rear. 


CABINET 


FRONT 
STILE 


FIGURE 10-6 Drilling installation holes in 
stiles. 


with the heads a trifle below the surface 
(Fig. 10-6). 

Various filler strips are available for use 
with cabinets used at a corner. A straight 
filler is used when cabinets are set up with 
a blind corner, as in Fig. 10-7. For open 
corner installation, as in Fig. 10-8, the 
corner filler is used. Ceiling-hung units 
which are installed over a peninsular base 
should be fastened with lag screws driven 
into the ceiling joists or to solid framing 
if the ceiling has been dropped. 
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FIGURE 10-7 Blind corner filler. 


Built-Ins. There are occasions when the 
carpenter may be called upon to construct 
built-ins. These include such items as 
closets, shelves, vanities, room dividers, 
and many others (Fig. 10-9). When fac- 
tory-built, the units are delivered ready 
for installation with minor adjustments 
required for fitting as described previously 
for kitchen cabinets. When constructed 
in place on the job, the built-ins are usu- 
ally attached to the structure. 

Architects’ plans usually give overall 
dimensions and the appearance of the 
built-in unit. It is the responsibility of the 
carpenter to work out the details along 
with a materials list. Since built-ins are 
custom-made, sizes and specifications will 
vary for each job. The space for the built- 
in should be checked for size to make sure 
it agrees with the architect’s plans and that 
the unit being made will fit the space. 
Wall studs and joists should be located 
and marked to indicate where cabinet 
members may be fastened. Bear in mind 
that assembled units that are ceiling 
height cannot be tipped into place. Walls 
and corners may be off square or out of 
plumb. Check these areas carefully and 
note all discrepancies. Allowances will 
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FIGURE 10-8 Base cabinet with open 
corner filler. 





FIGURE 10-9 Typical built-in. 
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FIGURE 10-10 Plans for storage cabinet. 
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FIGURE 10-11 Construction details of a base cabinet. 
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have to be made in the cabinet members 
affected. 

A typical storage cabinet is shown in 
Fig. 10-10, together with materials list and 
cutting diagram. The construction proce- 
dure would be as follows: Lay out and cut 
the parts to size, then rabbet and dado the 
top, bottom and side members, as shown 
in the detail. Next assemble the parts, 
using glue and nails at all joints. Add the 
rear panel. Cut and assemble the front 
frame, using 1⁄4 X ¥2-inch splines at all 
joints. Fasten the front frame with glue 
and finishing nails. Cut and fit the doors, 
then install, using two hinges on the short 


doors and three hinges on the third one. ` 
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FIGURE 10-12 Details of a simple drawer. 


Details for a four-compartment base - 


cabinet are shown in Fig. 10-11. 


Drawers. Drawers are of two basic types, 
flush and overlapping. A simple drawer 
that can be made by the finish carpenter 
is shown in Fig. 10-12. It has five basic 
parts: two sides, front, rear and bottom. 
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FIGURE 10-13 Various drawer joints. 


The front panels are usually made of 3⁄4- 
inch stock. Sides and backs are normally 
made of Y2-inch material. Bottoms of 1⁄4- 
inch plywood or hardboard are common. 
Various drawer joints are shown in Fig. 
10-13. Other more complex joints, includ- 
ing the dovetails and milled joints, require 
special tools and are generally made in a 
cabinet shop. 


Drawer Guides. Drawer guides are the 
tracks in which drawers slide. Simple 
guides made of wood are shown in Fig. 
10-14. Three basic types are widely used. 
These are the center guide, corner guide 
and side guide. In the center guide a 
grooved strip of wood, fastened to the 
bottom of the drawer, rides over a runner 
which is attached to the framing. The 
corner guide consists of an L-shaped strip 
which supports both the bottom and sides 
of the drawer. The side guide consists of 
grooves cut in the side panels of the 
drawer. These ride on a runner which is 
fastened to the framing. The grooved sec- 


Side Corner 
guide guide 


FIGURE 10-14 Wood type drawer guide. 


Center 
guide 


tion may be cut in the side of the case, 
instead, as in Fig. 10-15, with the runner 
attached to the drawer side. 
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FIGURE 10-16 Sliding door tracks cut in 


FIGURE 10-15 Drawer rides in groove cut framing. 


in case side. 


The side-guide drawer does not require 
a kicker, but the first twe do. The kicker 
is a piece of wood mounted above the 
drawer to prevent it from tipping as it is 
extended. 

Commercial drawer slides are available 
in wood, metal, and plastic or in a combi- 
nation of various materials. Most commer- 
cial guides do not require kickers. 


Cabinet Doors. There are two basic types 
of cabinet doors: sliding and hinged. Slid- 
ing doors may be made of wood, hard- 
board, plastic or glass. They ride in tracks 
which are mounted at the top and bottom 
of the opening. Tracks may be of wood, 
plastic or metal. Tracks may also be cut 
in the framing member, as shown in Fig. 
10-16. 


Another type of track is shown in Fig. 
10-17. Grooves cut in the top and bottom 
edges of the doors ride on the plastic track. 





FIGURE 10-17 Sliding doors riding on 
plastic track. 
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Many other types are available. To insure 
smooth operation, plastic buttons are often 
used to reduce friction between the door 
and track. These buttons are inserted into 
the lower edge of the doors, one near each 
end, 

The tracks, whether commercially made 
or constructed on the job, must be made 
with the upper grooves deeper than the 
lower ones. The doors are installed by 
pushing them upwards into the upper 
groove, then dropping them into the lower 





grooves or tracks, Fig. 10-18. A simple 
sliding door setup can be made with three 
pieces of wood used for each track. (See 
Fig. 10-19.) Make the lower strips 1⁄4 inch 
high and those for the top ¥2 inch high. 
The thickness of the strips depends on the 
size of the doors. The center strip thick- 
ness determines the amount of bypass 
clearance, Finger cups in various sizes and 
shapes are made for sliding doors. ‘They 
should be as deep as the doors stock 
thickness. 


FIGURE 10-18 Sliding doors are installed into upper tracks first. 
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FIGURE 10-19 A simple sliding door track. 


Hinged Doors. Cabinet doors are usually 
purchased ready-made; however, the sim- 
pler types may be constructed on the job 
by the carpenter. Lumber-core or plywood 
are generally used for this purpose. Solid 
lumber requires doweled or shaped glued 
joints which are not practical to make out- 
side the shop. The doors used for cabinets 
may be made with lipped edges or square 
edges. The lipped door is shown in Fig. 
10-20. The lipped door has a rabbeted edge 
which overhangs the frame. The size of 
the rabbet depends on the hinge used. 
Generally, semiconcealed hinges are used 
on lip doors, but surface-mounted hinges 
are also available. 

To determine the width of the lipped 
door, add twice the amount of the lip to 
the width of the opening. Do the same 
for the height. After the lip has been cut, 
round off the outer edges. Install the 
hinges on the door and then fasten them 
to the frame. 

The square-edged door may be installed 
flush or with a full overlap (Fig. 10-21). 
Flush-mounted doors can be hung with 
butt, pivot or decorative hinges. 

Butt hinges are installed after the door 
has been carefully checked for fit. The 


FIGURE 10-20 
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Installing semi-concealed 


hinge on a lipped door. 


FIGURE 10-21 
door. 
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Flush mounted square edge 


358 Cabinetry 


FRAME 


DOOR 


28 


BEVEL 


i 


FRAME 


FIGURE 10-22 Opening edge of door is beveled to clear frame. 


usual clearance for flush-mounted cabinet 
doors is 1⁄4 inch all around, except for 
hinges that are not gained, which will 
require more clearance. If the opening is 
found to be off square, the door must be 
trimmed accordingly. After trimming the 
door, bevel the opening edge slightly so 
that the inside corner will clear the edge 
of the frame (Fig. 10-22). Cut gains of 
equal depth in the door and frame, fol- 
lowing the same procedure used in hang- 
ing interior doors. 

Doors which fully overlap the frame are 
often installed with pivot hinges or pin 
hinges. Pin hinges are useful on frame and 
panel doors if screws will hold firmly on 
the edge. For plywood and particleboard 
doors, the pivot hinge is best. It is semi- 
concealed and mounted to the face of the 
frame and to the rear of the door (Fig. 
10-23). An angular recess must be cut at 
the top and bottom edges of the door. A 
third hinge may be required on heavy 
doors. Slotted holes in each leaf permit 
adjustments to be made after the door is 
hung. 


Pulls and Catches. A wide variety of 
catches and pulls are made for cabinet 
doors. Among the catches, the magnetic 
type are very popular. Most are surface- 
mounted but flush catches are also made. 
They have a round body which is inserted 
into a hole bored into the edge of the 





concealed hinge. 


frame. One very popular catch is made 
with an adjustable magnet. Various 
catches and pulls are shown in Fig. 10-24. 


Applying Plastic Laminates. Plastic lami- 
nates are widely used in the modern home 
for furniture, walls and cabinets, and for 
surfacing sink and counter tops in the 
kitchen and bathroom. The durable and 
heat-resistant qualities of the material 
make it well suited for these applications. 







This ideal surfacing material is made in 
many colors, patterns and textures. Stan- 
dard thicknesses are 142 inch and Ye 
inch. Widths range from 24 inches to 60 
inches and lengths from 72 inches to 144 
inches. 

Backing grades are available in non- 
decorative form. These are used as a mois- 


FIGURE 10-24 Various cabinet hardware. 
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ture barrier to prevent warping. Cabinet- 
liner grades are also made. These are 
similar to the backing grades but are bet- 
ter-looking. Both are less expensive than 
the surfacing grade. 


Cutting Laminates. Laminated plastics 
may be cut with a handsaw, a circular saw 
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or tin shears, If using the handsaw, use a 
fine-tooth saw with low angle stroke to 
avoid chipping the edge. Saw with the 
decorative side up. If using a circular elec- 
tric saw, cut with decorative side down 
and hold the saw firmly against the lami- 
nated sheet. If using tin shears, cut with 
the decorative side up and cut oversize to 
allow for chipping which may occur along 
the cut edge. Always firmly support the 
laminate sheet as close to the line of cut 
as possible, and cut % inch to 4 inch 
oversize. Trim off the excess after the 
sheet is firmly glued to the base material. 
If you are applying laminate to the edge 
(edge-banding), apply the edge band be- 
fore gluing sheet to top. 


Applying the Adhesive. Use a clean 
paintbrush or roller to apply an even coat 
of contact cement to the back of the lami- 
nate sheet. Also apply an even coat to the 
wood surface to which the laminate is to 
be glued (Fig. 10-25). Allow the cement 
to dry, following the instructions of the 
manufacturer. A very porous wood surface 
will need two coats of contact cement. 
Apply the second coat after the first coat 
has dried completely. 


Applying the Laminate to the Surface. 
Once the two cemented surfaces touch, 
the contact cement bonds immediately 
and no further adjustment of position is 
possible. Therefore it is extremely impor- 
tant to position the sheet properly before 
the glue surfaces touch. This is the best 
method to follow: Cut a piece of heavy 
brown paper into several strips; place these 
strips on the glued wood surface so they 
overlap and cover the surface completely. 
Now place the laminate sheet on the 
brown paper and position it for perfect 
fit. Move the first piece of paper out a few 








FIGURE 10-25 Cement is applied to wood 
surface and to laminate. 


inches at a time, gently pressing the lami- 
nate to the wood surface as you do this. 
Then remove the remaining paper sec- 
tions, one at a time, slowly sliding them 
out and pressing the laminate down into 
position. 


Applying Pressure. Once the sheet is in 
place, heavy pressure must be applied to 
the surface. A 3-inch hand roller is recom- 
mended. Start in the center and roll 
toward the edges. For hard-to-reach areas, 
hold a smooth block of wood on the sur- 
face and apply pressure with a hammer 
(Fig. 10-26). Remove excess cement from 
surface by rubbing with your fingers. 


Finishing the Edges. Edge-banding is the 
preferred method for finishing flat, vertical 
edges such as sink or counter tops. The 
edge band should be applied before apply- 
ing the sheet to the top surface. For best 
appearance, build up the thickness of the 
exposed edge by nailing strips of particle- 





FIGURE 10-26 Applying pressure with 
hammer and small block of wood. 
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FIGURE 10-27 Built-up counter top edge 
detail. 


REVIEW QUESTIONS 


. Base cabinets are usually 
. Wall cabinets are usually 
. Cabinets can be leveled by placing 


. Name two basic types of drawers. 
. Name the parts of a drawer. 
. Name 3 basic types of drawer guide. 
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board or plywood to the underside to 
make a thickness of 142 inches, Fig. 10-27. 
Cut a strip of laminate 1⁄4 inch wider than 
the edge to be covered. Coat the wood 
edge twice and the back of the laminate 
strip once with the adhesive. Apply the 
strip and roll with firm pressure. Use a 
router to trim the excess laminate flush 
with the top and bottom of the wood 
surface. After the edge band has been ap- 
plied, add the laminated plastic sheet to 
the top of the counter as explained previ- 
ously. Trim off the excess with router fitted 
with 222° bevel-trimming bit to bevel 
the edge joint (Fig. 10-28). 





= 


FIGURE 10-28 Trimming excess laminate. 


high. 
high. 
at the wall or floor. 


. Adjoining cabinets are fastened together by ____. 
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13. 
14. 
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What is a kicker? 

Name 2 basic types of cabinet doors. 

A cabinet door with rabbeted edge which overhangs the frame is called 
a= ~ _ deer 

A square-edge door may be installed or with full 

Name 3 tools that can be used to cut plastic laminate. The decorative 
side of the laminate should be face up when using the _________, and 
face down when using the _______. 

Briefly describe the procedure for applying laminate to wood surfaces. 
Why are laminates recommended for bath and tub areas, and kitchens? 
Before applying laminate to edge band, it is desirable to build up the 
edge of counter top to thickness of inches, by nailing thin strips 
of or to the underside. 














Glossary 


acoustics: the science of sound, including its 
production, transmission and effects. 

actual size of lumber: the size of lumber 
after seasoning and dressing. 

aggregate: hard, inert material mixed with 
portland cement and water to form concrete. 
apron: a flat piece of trim placed on the in- 
side of a window beneath the stool. 

balloon framing: a method of construction 
in which the wall studs extend in one piece 
from foundation to roof, and all floor joists 
are attached to the wall studs. 

base (or baseboard): a board placed around 
the perimeter of a room between floor and 
wall. 

base molding: molding used to trim the up- 
per edge of interior baseboard. 

base shoe: narrow molding used around the 
perimeter of a room where the baseboard 
meets the finish floor. 

batten: a thin narrow piece of plywood or 
lumber used to seal or reinforce a joint; also 
used as decorative vertical trim over panels. 


batter boards: horizontal boards on corner 
posts which assist in the accurate layout of 
foundation and excavation lines. 

beam: a structural member of wood, steel or 
concrete, used to support loads between walls 
or posts. 

bearing partition: a partition that supports 
a vertical load in addition to its own weight. 
bearing wall: a wall that supports a vertical 
load in addition to its own weight. 

bench mark: a reference mark on a perma- 
nent object on the job site from which all 
land measurements and elevations are taken. 
bird’s mouth: a notch cut at the lower end 
of a rafter, consisting of a combination plumb 
and level cut, where it meets the top plate of 
the building. 

Boston ridge: a method of applying shingles 
at the ridge or hips of a roof as a finish. 

brace: a piece of framing lumber applied to 
wall or floor to stiffen the structure; some- 
times used only temporarily during framing 
of structure. 
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bridging: wood or metal pieces placed be- 
tween floor joists or wall studs to stiffen 
them. 

British thermal unit (Btu’s): a symbol rep- 
resenting the amount of heat needed to raise 
the temperature of one pound of water one 
degree Fahrenheit. 

building paper: a building material, made of 
paper or felt, used in wall and roof construc- 
tion as a protection against the passage of air 
and moisture. 

butt joint: a joint formed when two parts are 
fastened together without overlapping. 

C: a symbol representing the conductance 
value of a material, and indicating the 
amount of heat (Btu’s) that will flow 
through one square foot of material in one 
hour with a one-degree difference between 
both its surfaces. 

camber: slight arch in a beam or other hori- 
zontal member. 

cant strip: triangular piece of wood used 
under shingles at gable ends or under edges 
of roofing on flat decks, to divert water away 
from the structure. 

cantilever: a structural member such as a 
beam or truss which projects beyond a sup- 
port; also a bracket-shaped support for a 
balcony or cornice. 

casing: moldings of various widths and 
thicknesses used to trim door and window 
openings at the jambs. 

collar beam: a connecting member between 
rafters, used to stiffen the roof. 

common rafter: those members extending 
from top plate to ridge, at right angles to 
both. 

concrete: a composite material made of port- 
land cement, water and aggregates, and some- 
times admixtures to accelerate or retard set- 
ting of the concrete. 

coped joint: in moldings, cutting the end of 
one piece to fit the molded face of the other 
at an interior angle. 

corner bead: metal reinforcement placed on 
corners before plastering. 

cornice: the exterior finish and trim at the 
point where the roof projections and side 


walls meet; usually it consists of fascia board, 
sofht and moldings. 

counterflashing: a flashing used on chimneys 
at the roof line to cover shingle flashing and 
to prevent moisture entry. 

crawl space: a shallow space between the 
first floor and ground in houses without a 
basement. 

cripple studs: shortened studs at door and 
window openings. 

crosscutting: sawing wood across its grain. 
curing concrete: the process of keeping con- 
crete moist for an extended period after 
placement to insure proper hardening and 
strength. 

d: a nail size; see penny 

dado: a rectangular groove across the width 
of a board or plank. 

decibel: the unit of measurement of sound. 
dormer: a projection built out from a sloping 
roof to house a vertical window. 

drain tile: clay or concrete pipes, about 4 
inches in diameter, laid with open joints and 
covered with asphalt paper, and placed out- 
side the footings to drain water away from 
the foundation. 

dressed and matched (also tongued and 
grooved): boards or planks machined to 
form a groove on one edge and a correspond- 
ing tongue at the other. 

dressed size of lumber: size of lumber after 
surfacing. 

eaves: the overhang of a roof projecting be- 
yond the walls. 

elevation: an architectural drawing showing 
a head-on view of a vertical surface or wall. 
Essex board measure: a table found on the 
framing square for rapid calculation of board 
feet. 

face nail: to drive a nail perpendicular to the 
surface of a piece. 

fascia: wood or plywood trim used along the 
eave or gable end of a structure; the outer 
face of a cornice. 

fire stop: a block or stop used in the wall of 
a building between studs to prevent the 
spread of fire or smoke through the air space. 
flashing: sheet metal or other material used 


in roof and wall construction to prevent 
water penetration. 

fly rafter: end rafters of the gable overhang, 
supported by roof sheathing and lookouts. 
footing: a masonry section, usually concrete, 
supporting a foundation wall or pier. 

form: a temporary structure erected to con- 
tain concrete during placing and initial hard- 
ening. 

foundation: the supporting portion of a 
structure below the first floor construction or 
below grade; it includes the footings. 

frieze: a horizontal trim member connecting 
the sofht and exterior wall. 

frostline: the depth of frost penetration in 
soil. Footing should always be placed below 
the frostline. 

furring: strips of wood or metal applied to a 
wall or other surface to even it and to serve 
as a fastening base for finish materials. 

gable: the triangular end of a double-sloped 
roof. 

gable roof: a roof with two sloping surfaces 
meeting at a ridge, and forming a gable at 
the ends. 

gambrel roof: a roof with two surfaces having 
a double slope; the bottom slope being much 
steeper than the top slope. 

girder: a large horizontal beam used to sup- 
port interior walls or joists. 

grade: the finished level of earth around a 
building. 

green lumber: unseasoned lumber which has 
not been exposed to air or kiln drying and 
has moisture content over 19%. 

gutter: a channel of wood, metal or plastic, 
based at the edge of a roof below the eaves 
to carry off rain water. 

hardwood: wood from a tree which has 
broad leaves. 

header: a horizontal load-bearing support 
over an opening such as a door or window; 
also a supporting member placed at the head 
and foot of an opening. 

hip roof: a roof with four sloping sides. 

jack rafter: a short rafter framing from top 
plate to hip rafter, or from ridge board to 
hip or valley rafter. 
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jamb: the inner surface lining the sides and 
top of door and window frames. 

joist: a horizontal timber laid on edge to sup- 
port floor and ceiling loads. 

joist hanger: a metal bracket used to support 
joists. 

k: a symbol representing thermal conductiv- 
ity or the amount of heat (Btu’s) that passes 
through one square foot of material one-inch 
thick, in one hour when there is one-degree 
Fahrenheit difference between both its sur- 
faces. 

kerf: a cut or groove made by a saw. 

keyway: an interlocking groove or channel 
made in wood or concrete joints for rein- 
forcement. 

kicker: in cabinetry, a low flat member used 
above a drawer on the underside of the cabi- 
net, to keep the drawer from tipping down- 
ward when extended. 

kiln-dried: a term applied to wood that has 
been dried in ovens (kilns) by controlled 
heat and humidity to specified limits of mois- 
ture content. 

Lally column: a metal column or post used 
to support beams and girders and usually 
filled with concrete. 

lath: a building material of wood, metal, 
gypsum or insulating board, that is fastened 
to the frame of a building to act as a plaster 
base. 

ledger: a strip of lumber attached to vertical 
framing or structural members to support 
joists or other horizontal framing. Similar to 
the ribbon strip. 

lintel: a horizontal support used over doors, 
windows, and fireplace openings, often made 
of wood, steel or reinforced concrete. 

miter: the cutting of the ends of two pieces 
of wood at any angle other than 90-degrees. 
nominal size of lumber: a rough-sawed com- 
mercial size by which lumber is known and 
sold. 

non-loadbearing wall: a wall supporting no 
load other than its own weight. 

on center (O.C.): the measurement of spac- 
ing for joists, rafters, studs, etc. in a building, 
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measuring from the center of one member to 
the center of the next. 

particleboard: a highly compressed panel 
made of wood chips and resin. 

penny: a nail size, also expressed as the 
letter d. 

pitch of roof: denotes the slope; it is the 
ratio of the total rise divided by the span of 
the roof. 

plaster ground: a strip of wood used as a 
thickness gauge when plastering a wall; usu- 
ally placed at the floor and around windows 
and doors. 

plat: a map of surveyed land, showing the 
location and boundaries and dimensions of 
the parcel. 

platform framing: a method of construction 
in which each floor is framed independently; 
the joists of the floor above rest on the top 
plate of the floor below. 

plumb: exactly perpendicular; vertical. 

plumb line: a weighted cord used for locating 
a point on a surface from another point 
above; also for marking vertical lines. 
plywood: a sheet construction material made 
of 3 or more layers of wood with adjacent 
layers cross-grained; the number of layers or 
plies is always an odd number. 

portland cement: a pulverized cement or 
binding agent, made from clay and crushed 
limestone. 

purlin: horizontal framing members support- 
ing the rafters or spanning between trusses to 
support the roof covering. 

R: a symbol representing the measured re- 
sistance of a material to the flow of heat. 
take: the inclined edge of a gable roof. 
ribbon: a narrow board attached to studding 
or other vertical members of a frame that 
adds support to joists or other horizontal 
members. 

ridge board: the horizontal member at the 
top of the roof to which the rafters are fas. 
tened. 

ripping: sawing wood with or along its grain 
direction. 

roof slope: the rise in inches per foot of run 
of a roof. 


saddle: small gable-type roof placed in back 
of a chimney on a sloping roof to direct water 
away from the roof. 

scaffold (or stage): a work platform erected 
above ground level. 

scarf joint: an angled or beveled joint where 
pieces are spliced together. The length of the 
scarf is 5 to 12 times its thickness. 

screeding: leveling up poured concrete sur- 
faces with a board or plank. 

seasoning: removal of moisture from wood 
by air or kiln drying. 

shed roof: a roof with only one sloped sur- 
face. 

shim: a thin strip of wood, sometimes wedge- 
shaped, for plumbing or leveling wood mem- 
bers, such as in door and window framing. 
sill: the lowest part of a structure, resting on 
the foundation; also, the lowest member of a 
window or door. 

sleeper: a wood strip laid on or in concrete 
to support a subfloor or finish flooring. 

soffit: the underside of a roof overhang; a 
plancier. 

softwood: wood produced by trees having 
needle-like leaves and bearing cones. All ever- 
greens are softwood trees. (This has no ref- 
erence to actual hardness of the wood). 

sole plate: the lowest horizontal member of a 
wall; it supports the studs. 

sound transmission class (STC): a number 
rating that classifies the values of various 
materials for reducing sound transmission. 
span of roof: distance between two opposite 
walls; measured from the outside of the top 
plates. 

splice plate: a piece of wood or plywood used 
to attach lumber members end to end. 
spreader: in form work, a wood or steel mem- 
ber temporarily inserted between form walls 
to keep them evenly apart. 

square: a unit of measure, 100 square feet, 
usually applied to roofing materials. 

stool: a flat molding fitted over the window 
sill between the jambs. 

stops: narrow wood strips which keep doors 
and double-hung windows in place. 

story pole: a long rod or strip of wood used 


to lay out and transfer measurements for door 
and window openings, stairs, and siding and 
shingle courses. 

stringer: a supporting member for a series of 
cross members; frequently applied to stair 
supports. 

strip flooring: flooring of narrow strips usu- 
ally 214” wide and tongue-and-grooved. 

stud: vertical framing members of a wall. 
stud pattern: a straight piece of 1 x 4 or 
2 X 4 stock which is marked off with floor 
levels, ceiling heights, and door and window 
heights. 

sub-floor: boards or plywood laid on joists to 
serve as a base for the finish flooring. 

tail of rafter: that part of rafter that extends 
beyond the building line. 

tail joists: short joists between headers and 
wall or beam. 

termite shield: a thin metal strip placed be- 
tween foundation wall and sill to prevent 
entry of termites; also used around pipes and 
other projections. 

threshold: a strip of wood or metal with 
beveled edges covering the joint between the 
finished floor and sill of a doorway. 

toenail: to drive a nail in at a slant with the 
initial surface to permit it to penetrate the 
second member. 

tongued-and-grooved (T & G): shapes cut 
into edges of boards; the tongue is a projec- 
tion which fits into the groove or rectangular 
channel of the mating piece. 

transit-level: an instrument for measuring 
and laying out vertical and horizontal lines 
and angles. 
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transmission loss (TL): measured in deci- 
bels, the sound insulating efficiency and non- 
transmitting quality of various constructions. 
trimmer: a beam or joist into which a header 
is framed. 

trimmer studs: these are adjacent to regular 
studs at door and window openings and serve 
to stiffen the sides of the opening, and bear 
the weight of the headers. 

truss: a combination of members usually ar- 
ranged in triangular units to form a rigid 
framework for supporting loads over a span. 
U: a symbol representing the heat loss 
through a building section in Btu’s per hour. 
underlayment: the material on which a fin- 
ished floor is placed. 

vapor barrier: a material such as plastic film, 
used to control moisture transmission through 
walls and floors. Often used in combination 
with insulation to control condensation. 
vernier: a scale used to accurately measure 
fractions of a degree in an angle. 

wainscot: the wooden lining of the lower part 
of an interior wall. 

waler: horizontal timbers used in concrete 
form construction to brace the section. 

water table: a ledge or slight projection at 
the bottom of a structure which carries water 
away from the foundation. 

weatherstrip: a narrow piece of wood, rubber, 
plastic or other material used around doors 
and windows to prevent air and moisture in- 
filtration. 

weep holes: holes in brick or masonry veneer 
walls to allow the escape of moisture to the 
exterior of the building. 
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Angles, measuring, 43-45 
Asbestos shingles, 250-251 
Asphalt roofing, 212-223 
Asphalt shingles, 212-223 
Assembling tools, 5-8 
Attic ventilation, 266-267 
Awning windows, 200 


Backsaws, 2 

Balloon framing, 80-82, 88, 109, 111 
Balustrades, 346 
Baseboard moldings, 320-323 
Basement stairs, 334-335 
Basement windows, 202 
Bathroom floor framing, 98 
Batter boards, 55—56 

Beams, 87, 325 

Bench mark, 57 

Bird’s mouth cut, 126, 136 
Block flooring, 299 

Board measure, 20, 21, 47-49 
Board subflooring, 100, 101 
Boring tools, 5 

Brace table, 49-50 


Index 


Bracing walls, 112 
Brick veneer walls, 253 
Bridging joists, 95-96 
Bucks, 69 

Builder’s level, 34-45 
Building code, 34 
Building plans, 27-30 
Built-ins, 350 


Cabinet doors, 355-358 
Cabinetry, 347-361 
applying plastic laminates, 358-361 
built-ins, 350 
doors, hinged & sliding, 355-358 
drawers, 353-355 
installing cabinets, 348-349 
types of cabinets, 347-348 
Cantilever joists, 97-98 
Casement windows, 199—200 
Ceilings, 119-121, 285-290, 323-324 
Ceiling finishes, 285-290 
suspended, 289-290 
trim, 323—324 
Ceiling tiles, 285-289 
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Chimney flashing, 218-219 
Chimney saddles, 164-168 
Chisels, 5 
Collar beams, 142, 163 
Common rafters, 126, 130-142 
Concrete, 58-76, 259 
curbs, walks and driveways, 75-76 
footings, 61-65 
form materials, 60-61 
form construction, 65-71 
foundations, 58-75 
slab construction, 72, 73, 259 
stairs, 73-75 
Condensation, 256, 266 
Coping saw, 2-3 
Corner wall construction, 107 
Cornices, 203—210 
closed, 204-206 
open, 207 
rake, 207—208 
Crosscut saw, 2 
Curbs, concrete, 75-76 
Cutting tools, 2-3 


Diagonal bracing, 112 
Doorframes 
exterior, 194-195 
interior, 302-306 
Doors, 306-316 
Dormer roof, 159 
Double-hung window, 196-199 
Downspouts, 231-234 
Drainage, roof, 231-234 
Drawers, 353-355 
Dressed lumber sizes, 16 
Drills, 5 
Driveways, concrete, 75-76 


Eaves, 203 
Elevations, grade, 57 
Elevations, plan, 27—29 
Essex board measure, 21, 47-49 
Excavations, 56—57 
Exterior finish carpentry, 193-253 
roofs, 210-234 
walls, 234-253 
windows, 196-203 


Fasteners, 21-25 
Fiberboard sheathing, 118 
Finish carpentry, 193-253, 273-326 
ceilings, 285-290, 323-324 
cornices, 203—210 
doorframes, 194-195, 302-306 
doors, 306-316 
exterior walls, 234-253 
exterior windows, 196—203 
floors, 291-302 
interior trim, 302-326 
interior walls, 273—285 
interior windows, 273-285 
roofs, 210-234 
Finishing tools, 5 
Fixed windows, 200 
Flashing, chimney and roof, 215-220, 226- 
227 
Flat roof, 124, 163 
Floor plans, 30 
Floor projections, 97-98 
Floor finishing, 78-103, 291-302 
resilient, 300 
underlayments, 300—302 
hardboard, 301 
particleboard, 302 
plywood, 300-301 
Floor framing, 78-103 
balloon type, 80, 82 
bathroom, 98 
beams and girders, 87—88 
glued floors, 102—103 
joists, 88-100 
platform type, 80 
post-and-beam type, 80 
sill construction, 86 
subflooring, 100-102 
board, 100-101 
plywood, 101-102 
termite protection, 85 
Floors, wood, 291—300 
block and parquet, 299 
plank, 297-298 
prefinished, 299-300 
strip, 291-297 
Footings, 61-65 
Formwork, 60-71 
Foundation layout, 53-57 
Foundations, concrete, 52-75 


Framing square, 45~50 
Framing, ceilings, 119-121 


Gable dormer, 159 

Gable roof, 124, 140-144 
Gambrel roof, 125, 160-163 
Girders, 87—88 

Glued floors, 102, 103 
Grades of lumber, 16-17, 20 
Gutters, 231—232 

Gypsum dry wall, 273-281 
Gypsum lath, 274 

Gypsum sheathing, 118, 119 


Hammers, 6 

Hand saws, 2, 3 

Hand tools, 2-8 

Hardboard formwork, 61 
Hardboard siding, 248 
Hardboard wall panels, 284 
Headers, 104, 106-107 

Hip rafter, 145-146, 148-151 
Hip roof, 124, 144-151 
Horizontal angles, 43-44 
Horizontal sliding window, 200, 201 
Hundredth scale, 47 


Insulation, thermal, 260-266 
Intersecting roofs, 151-158 
Intersecting walls, 107, 109 
Interior trim, 302-325 
baseboards, 320—323 
ceilings, 323-324 
doors, 302-316 
windows, 317-320 


Jack rafters, 125, 154-158 

Jalousies, 202 

Joists, 88—100, 119-120 
cantilever, 97—98 
ceiling, 119-120 
floor, 88—100 


Keyhole saw, 2 
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Ladders, 14-16 

Lally columns, 87 

Let-in bracing, 112 

Leveling instruments, 34-45 

Levels, 4 

Locks installation, 313—315 

Lumber, 16—21, 78-80 
board measure, 20, 21 
grades, 16, 17, 20 
moisture content, 21, 78-80 
seasoning, 21 
sizes, 16 


Mansard roof, 125 

Mantel, 324 

Marking tools, 3, 4 

Measuring tools, 3, 4 

Metal lath, 274-275 

Metal siding, 251 

Mineral fiber shingles, 250-251 
Moisture in wood, 21, 78-80 
Moldings, 320-324 


Nails, 21-24 
Nominal size of lumber, 16 


Octagon scale, 47, 48 
Overhang layout, 136, 138 


Particleboard underlayment, 302 

Partitions, 112, 114 

Pitch of roof, 128 

Planes, 5 

Plank-and-beam framing, 182-191 

Plank flooring, 297-298 

Plans and specifications, 25-33 

Plaster, 273—281 

Plasterboard, 278-281; see also gypsum dry- 
wall 

Plastic laminates, 359-361 

Plastic siding, 253 

Platform framing, 80, 88, 109, 111 

Plumb bob, 4, 5, 38, 39 

Plumbing a column, 43 
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Plywood, 60-61, 101-102, 118, 245-247, 
283, 300 
formwork, 60-61 
sheathing, 118, 180-182 
siding, 245-247 
subflooring, 101-102 
underlayment, 300 
wall paneling, 283, 284 
Pocket doors, 316 
Polygon table, 50 
Portable saw, 8—9 
Power tools, 8—10 
Prefinished flooring, 299-300 
Prehung doors, 316 
Pythagorean theorem, 53—54 


“R” value, 261 
Rafter table, 130 
Rafters, common, 126, 130-142 
hip, 145-146, 148-151 
jack, 125, 154-158 
valley, 151-153 
Ripsaw, 2 
Roofs, 124-191 
Roof finishing, 210-234 
asphaltic products, 212-223 
drainage, 231-234 
flashing, 215-220 
metal, 231 
mineral fiber shingles, 230-231 
slate, 231 
terminology, 212 
tile, 23] 
underlayments, 214-215 
wood shakes, 228-230 
wood shingles, 223-228 
Roof framing, 124-191 
chimney saddles, 164-168 
collar beams, 163 
common rafter layout, 130-140 
dormer roof, 159 
flat roof, 163 
framing members, 125-126 
gable roof, 140-144 
gambrel roof, 160-163 
hip rafters, 145-146, 148-151 
hip roof, 144-151 


intersecting roofs, 151-158 
jack rafters, 154-158 
plank-and-beam framing, 182-191 
sheathing, 180-182 

shed roof, 158-159 

styles, 124-125 

terminology, 126 

trusses, 176—179 
underlayment, 214-215 
unequal pitch roofs, 168-175 
valley rafters, 151-153 


STC (sound transmission class), 269 
Saber saw, 10 
Saws, 2-3 
Scaffolds, 10—14 
Screwdrivers, 6-8 
Screws, 24-25 
Seasoning lumber, 21 
Shakes, wood, 228-230, 242-244 
Sheathing, roof, 180-182 
Sheathing, wall, 118-119, 234 
Shed dormer, 159 
Shed roof, 124, 158-159 
Shingles 
asbestos, 250-251 
asphalt, 212-223 
mineral fiber, 230-231, 250-251 
wood, 223-228, 242-244 
Shrinkage of wood, 21, 78-80 
Siding, 234-253 
hardboard, 248-249 
metal, 251 
plastic, 253 
plywood, 245-247 
wood, 234-241 
Sill construction, 86 
Skylights, 202 
Slab construction, 72-73 
Slate roof, 231 
Slope of roof, 128 
Soffits, 203—210 
Sole plate layout, 104, 109-111 
Sound control, 268-271 
Specifications, 30 
Squares, 4 
Stairs, 73-75, 328-346 


Step-off rafter layout, 134-136 
Stepped footings, 62-63 

Story pole, 111, 238 
Straightedge, 4 

Stringers, 325, 339-344 

Strip flooring, 291-297 

Stud pattern, 110-111 
Subflooring, 100-102 
Suspended ceiling, 289-290 


T-bevel, 4 
Termites, 85-86 
Thermal insulation, 260-266 
Threshold, 315, 316 
Tile roof, 231 
Tools, 2-10 
hand, 2-8 
power, 8-10 
Transit level, 34-45 
Trusses, roof, 176-179 


“U” value, 261 

Underlayments, floor, 300-302 
Underlayments, roof, 214-215 
Unequal pitch roofs, 168-175 


Valley flashing, 215-217 
Valley rafters, 151-153 

Vapor barriers, 256-259 
Veneer walls, 253 

Ventilation, attic, 266-267 
Vernier scale, 43—45 

Vertical angle measurement, 45 


Walks, concrete, 75-76 
Walls, exterior, 104—119, 234-253 
Wall finishing, 234-253 
sheathing, 234 
shingles, mineral fiber, 250-251 
shingles, wood, 242-244 
siding, 234-253 
hardboard, 248-250 
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metal, 251 
plastic, 253 
plywood, 245-247 
wood, 234-242 
veneer walls, 253 
Wall framing, 104-119 
balloon, 109, 111 
bracing, 112 
corners, 107 
headers, 104, 106-107 
intersecting walls, 107, 109 
partitions, 112, 114 
platform framing, 109, 111 
sheathing, 118-119 
sole and top plates, 104, 109-112 
stud pattern, 110-112 
studs, 104, 109-112 
wall projections, 97-98 
Walls, foundation, 57-75 
Walls, interior, 273-285 
gypsum wallboard, 278-281 
Wall paneling, 281-285 
boards, wood, 281-282 
hardboard, 284 
plastic, 284-285 
plywood, 283-284 
Wall plastering, 273-277 
Walls, sheathing, 118-119, 234 
Winders, 331-332 
Windows, exterior, 196-203 
awning, 200 
basement, 202 
casement, 199-200 
double-hung, 196-199 
fixed, 200 
horizontal sliding, 200-201 
installing, 202-203 
jalousies, 202 
skylights, 202 
Windows, interior, 317-320 
Wood, 16-21, 21-25, 78-80, 118, 234-244 
fasteners, 21-25 
lumber, 16-21, 78-80 
sheathing, 118 
shingles, 242-244 
siding, 234-241 
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Of special interest is the chapter on 
roof framing. One of the most difficult areas 
in carpentry, it is treated clearly and exactly 
so that you really learn framing, whether for 
a simple gable roof or for an intricate 
unequal pitch roof. You will find Residential 
Carpentry a valuable source of information, 
tips, and techniques on building a single 
family home. 

The table of contents includes: 


e Fundamentals of Carpentry 

e Foundations and Formwork 

e Floor Framing 

e Wall and Ceiling Framing 

e Roof Framing 

e Exterior Finish f 
e Insulation and Moisture Control 
e Interior Finish 

e Stairs 

e Cabinetry 
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sults with various tool companies on tech- 
nical developments. Mr. Capotosto is also a 
designer and builder of furniture. 
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